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Put more life into your punches 


AN UNUSUAL METHOD of making ring irs was adopted by 


the Gibson Manufacturing Company, Oostburg. Wisconsin. The 
gears are punched from bar stock of mild, hot-rolled steel in 


thicknesses of |,” and 5, 16” 


The operation, however posed certain problems. As a die 
lubricant, a cutting oil containing lard oil was used. Corners of 
the punch kept chipping out. Regrinding was necessary at 


fifteen-hour intervals. Rejections ran 15‘«. Only 200 pieces 


could be produced between grinds. Various base oils were tried. 


These remarkable benefits are typical of those you can obtain 
Each failed to bring the desired improvements 


on all types of drawing and stamping operations with Stano- 
At the suggestion of a Standard Oil Cutting Oil Engineer stamp Compounds. A Standard Oil Cutting Oil Engineer will 


the operation was switched to Stanostamp S Compound. Chip- help you choose the right grades tor your jobs 
ping troubles ended. Parts came out cleaner. Rejections ran to If your plant is located in the Midwest, write Standard Oil 
only 1+. On top of all this, production between grinds jumped Company Indiana), 910 South Michigan Avenue. Chicago 80, 
to 450 pieces—an increase of 125% Illinois, to secure the services of the Er r nearest you 


STANDARD OIL COMPANY (INDIANA) a 








| ExginecreeA© ORDER 


FOR BLAST HOLE MACHINES MADE BY 
KEYSTONE DRILLER CO., BEAVER FALLS, PA. 


For Keystone Driller: a four-speed heavy-duty Engineered to order: transmission is constant- 


transmission, to give continuous trouble-free mesh, selective-type, with helical gears. Com- 
performance in blast-hole drills. Designed by pact unit to fit available space . . . precision- 


COTTA engineers for maximum efficiency. built in every detail. Economical in operation. 


For quarry work: rugged equipment like the 
blast hole drill shown above, made by Keystone in akle 


Driller Co. Smooth power transmission for bor Dependable 


ing is provided by COTTA, in a unit designed seems: HEAVY-DUTY 
to ‘‘take’’ heavy shock and strain .. . give de 


pendable performance. COTTA Transmissions TRANSMI SSIONS 


are custom-built, precision-engineered for 
heavy-duty equipment. Write us for catalog 
COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 


PRECISION-BUILT@ SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 
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How Design Engineers and Users 
make MULTIPLE SAVINGS with... 


35-FOOT TRAILER NOW WEIGHS 
2400-LBS. LESS 


Use of Cor-Ten,” a high strength 
low alloy steel produced by 
Carnegie Illinois Steel Corp., helps 
Mechanical Handling Systems, Inc. 
to safely reduce weight of their re 
designed trailers and loading skids 


HIGH STRENGTH LOM ALLOY STE 
containing NI CKE l 


Cassin this car-hauling trailer 


Its cargo is always a definite number of new cars... 
a practically constant weight . .. so reduction of trailer 
weight could not be used for a corresponding increase 
in payload. 

But the producer, Mechanical Handling Systems, Inc., 
of Detroit, Michigan, aimed for definite economies... 
prolonged trailer life, reduced oil and gas consumption 
as well as longer tire life obtainable by reducing vehicle 
weight. 

Units were redesigned. All principal structural mem- 
bers of carbon steel were replaced by lighter gauges of 
“Cor-Ten,” a copper-chromium-nickel alloy steel pro- 
duced by Carnegie-Illinois Steel Corporation. 


1 


Experience proves that high strength low alloy steels 


containing nickel provide three basic advantages: 


1. High strength in the as-rolled condition, permitting im- 
portant weight reductions. 


2. Excellent response to such fabricating operations as 
forming and welding. 


3. Exceptional resistance to corrosion, abrasion and impact. 


Moderate in price, this type of steel has established 
notable performance records. A list of sources of supply 
will be furnished on request. 


Over the years, International Nickel has accumulated a fund of useful in 
formation on the properties, treatment, fabrication and performance 
of engineering alloy steels, stainless 

steels, cast irons, brasses, bronzes 

kel silver, cupro-nickel and other 

alloys containing nickel. This infor 

ation is yours for the asking. Write 

for '' List A" of available publications 


THE INTERNATIONAL NICKEL COMPANY, INC. new'vorx's. x 
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New Products 


Publications Available @ On earth-moving equipment and other 
Automobile Industries of France and Italy to Unite. By 


installations, where service is exceptionally 
W. F. Bradley 


strenuous, Mono-Weld all-steel radiators 
Personals 


si and manufactured by Young, offer 
Calendar of Coming Events designed d y g> 


rugged durability and economy. Mono-Weld 


Business in Brief 


pre e units are now available for smaller equipment 
vertisers ncoex _ 
offering the advantages of all-steel construc- 


Copyright 1949 by Chilton Company (Ine. ) tion plus low initial cost. 


One of the Publications Owned by Here is a typical example of Young engi- 


@ CHILTON COMPANY (INC.) @ neering foresight and ability to design, de- 


Executive Offices , ooling systems that 
Chestnut and 56th Streets, Philadelphia 39, Pa. U. S.A velop and manufacture c & sys e 


Officers and Directors will “do the job and do it better.” A copy of 
s. S. | bd side ° 
a reer _— the latest Catalog showing the complete 
EVERIT B bay al P. k AHREND ORE JULIAN CHASE 


THOMAS L. KA jC RUZRY ARLES J. HEALE Young Line is available upon request. 
WILLIAM - VALLAR Treasurer HN BLAIR SOFeETT. Ne 
FI 


HARRY V T I ALLYN GARBER = w LIPPERT 
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sie Guarittan hig, Phone Cherry tise: Washington 4, DC. 109% HEAT TRANSFER }::::. ee of ears Na 
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Member: Audit Bureau of Cir culation s: Associated Business Papers, Inc ee HEATING, COOLING AND 

AUTOMOTIVE INDUSTRIES Is a fon of the A fle (weekly) and the 


TM. RE Pat 
AIR CONDITIONING PRODUCTS 
Motor Review (weekly), May, 1902; Dealer and Repairman (monthly), October, 1903; YOUNG RADIATOR co. Byes , wig 
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»» RUST and SLUDGE 


using Texaco Regal Oils (R & 0) 


ust and sludge make trouble. Keep ‘em out of your 
hydraulic systems by using Texaco Regal Oils 
(R & O). These turbine-quality oils have special rust and 


oxidation inhibitors and effective anti-foaming proper- 


ties. Users say they assure “smoother operation,” “‘re- 


duced down-time,” “much better performance than any- 


thing used in the past.” 


Tune in 


Photo courtesy the Foote-Burt Company 


Yes, the proved ability of Texaco Regal Oils (R & O) 
to inhibit rust and sludge formations means an extra 
margin of operating safety .. . greater dependability . . . 
fewer production interruptions . . . lower maintenance 
costs. 

You can get Texaco Regal Oils (R & O) in proper 
viscosities for every type and size of hydraulic mechanism. 
Leading manufacturers recommend Texaco Regal Oils 
(R&O)...and many ship their units charged with them. 

Let a Texaco Lubrication Engineer help you get maxi- 
mum efficiency and economy from all your machinery. 
Just call the nearest of the more than 2300 Texaco Whole- 
sale Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd St., New York 17, N. Y. 


-TEXACO Regal Oils (R&0) . 


FOR ALL HYDRAULIC UNITS 


TEXACO STAR THEATRE every Wednesday night starring Milton Berle. See newspaper for time and station 
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| DRIVE HOUSING FOR 
i OPERATING BANANA 
GROOVING ATTACHMENT 








! HANOWHEEL 


OPENING AND 


NT CARRIAGE 


CLOSING CHUCK 


“y 

FOUR SLIDE | 
| 
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MODEL “LR” CENTER DRIVE 








AUTOMATIC Qo-swincy 
LATHE TURNS CAM SHAFTS 


IN SINGLE OPERATION 








| 





























Problem: Turn and chamfer all bearings, oil pump gears and cut 
interrupted oil or “banana” grooves in a single operation. 


Solution: The Center Drive Model “LR” Automatic Lo-swing Lathe 
selected for this job was equipped with a special two-jaw scroll 
ehuck,clamping and driving the shaft from the cam located adjacent 
tothe number three bearing. The chuck jaws are opened and closed 
with a permanently mounted, gear type, hand wheel shaft. The air 
operated, swivel type tailstock is operated with two air cylinders, 
one of which swings the hinged upper section vertically, (see insert) 
to permit easy loading and unloading in a line parallel with the 
centers, thus eliminating all overhang of the tailstock center. The 
second air cylinder controls the movement of the spindle quill. 
Both movements are controlled by a four-way control valve. 


The “banana” grooving attachment is driven and TIMED from the 
main drive shaft and imparts a shuttle motion to the grooving tool 
slide, which is mounted, with other squaring tools, in a block on 


SENECA FALLS MACHINE 


the rear slide. The driving head swivels on the chuck drive hous- 
ing and follows the “feed in” and “feed out” movement of the rear 
slide. The “banana” grooves are always cut in definite relation to 
the chucked cam on the cam shaft. 


The machine cycle is as follows: the operator places the cam shaft 
between centers, closes the chuck jaws and operates the spindle 
starting lever. The front carriage slides and tools advance in rapid 
traverse to the cutting position and then slow down for normal 
feed. The squaring, chamfering and grooving tools, mounted on 
two automatic back squaring attachments, are timed to cut imme- 
diately after the front turning tools have ceased cutting. Immedi- 
ately the rear tools have ceased cutting, all tools and slides are 
returned to tbe starting position in rapid traverse. All movements 
are automatically controlled; the operator simply loads and un- 
loads the parts and operates the starting lever. 


Production per hour at 85% efficiency... 80 cam shafts! Bring 
your turning problems to Seneca Falls. 


CO., SENECA FALLS, N.Y. 


< ee 


PRODUCTION COSTS ARE LOWER WITH So-switey 








‘ 


ounountbeb 


1 
~~ 


The Products formerly manufactured by 


UNIVERSAL BORING MACHINE COMPANY 


HUDSON, MASSACHUSETTS 
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+ beat > 41913 BATTERIES 
Diesel cranking 


You can 
for dependable 


For peak performance, use Exide Diesel Cranking Bat- 
teries! They’re built specially for the job... with 
mighty power to handle the toughest cranking ... with 
extra ruggedness for hard service in all climates. . . and 
in types and sizes for on and off the highway automo- 
tive equipment of every kind. 


Manufacturers, owners and operators of Diesel powered 
trucks, tractors, and earth-moving units can always 
count on Exide Batteries for dependable performance, 
long battery life and low cost maintenance. 


BATTERIES 1888... Dependable Batteries fer 6] Yeors... 1949 


Exide” Keg. T'rade-Mark L Pat Og 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32+ Exide Batteries of Canada, Limited, Toronto 
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~ GISHOLT 


Fastermatics 


(AUTOMATIC TURRET LATHES) 








This simple control drum enables you to select the 


BEST feed for EACH cut because the Fastermatic pro- 


vides infinite feed selection rather than limited and 


THE GISHOLT ROUND TABLE GISHOLT MACHINE COMPANY 


represents the collective experi- 
ence of specialists in machining, 
surface-finishing and balancing 
of round or partly round ports. 
Your problems are welcomed 
here. 


Madison 10, Wisconsin 


Turret Lathes - Automatic Lathes - Superfinishers - Balancers - Special Machines 











EATON VALVE DEVELOPMENT has Contributed 
om allelatcimm tiiai-vals Aclalcm Kelale(-1m Mii-m cola 
Engines in Every Type of Service 











ey Ninel 


MANUFACTURING COMPANY 
VALVE DIVISION 
9771 French Road +» Detroit 13, Michigan 
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Since the first automotive valves were intro- 
duced by this organization in 1911, it has been 
Eaton's objective to produce valves which 
would meet the requirements of constantly 
increasing engine speeds and extreme operat- 
ing temperatures. Eaton’s development of the 
sodium cooled valve in 1923 represents one 
of the most important single advancements in 
the history of aviation. Applying the sodium 
cooled principle to automotive use, Eaton is 
contributing thousands of miles of additional 
life to valves in heavy duty truck and bus serv- 
ice. Equally important advancements have been 
made in valves for passenger car use—valves 
which deliver a hundred thousand miles 
and more of dependable service. 








BUY YOUR SERVICE BEARINGS 


ple Pechepeel 


LET US HELP YOU TO: 


@ SAVE PACKAGE MATERIAL 


@ SAVE SHELF SPACE 


@ SAVE HANDLING EXPENSE 


@ SAVE ON INSPECTION COSTS 


We package millions of engine 
bearings every month. We spend 
thousands of dollars in packaging 
research as related to engine 
bearings. We are equipped with 
the most modern packaging 


machinery. 


FEDERAL-MOGUL CORPORATION; 


Costs are of daily increasing im- 
portance to you. We'd like to 
talk to you about the advantages 
that can be obtained in efficient 
packaging of engine bearings for 
your service requirements. Your 
inquiry will receive prompt 
attention. 


11037 SHOEMAKER 





DETROIT 13, MICHIGAN 


1899 © 50 YEARS OF CONTINUOUS BEARING EXPERIENCE @ 1949 


FEDERAL-MOGUL 


FEDERA| 
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NTAL'S engineering 

is an important extra 

‘in Continental cutting 

tools. Continental's 30 years’ 

experience as designer and 

manufacturer of a wide range of cutting tools 
is your assurance of correct design, exactness 
of manufacture, and greater accuracy and 
production in operation. Continental products 
include counterbores, face milling cutters, 
broaches, and special carbide-tipped tools. 
Continental can help you raise your production 
and reduce your unit costs. Call your local repre- 
sentative, or write Ex-Cell-O in Detroit today! 





g 
% 
A 
= 
BE 
(= 
= 
B 
Z 
Z 
a 
A 
A 
z 
z 
Z 
S 
z 


CONTINENTAL TOOL WORKS. 


DIVISION OF EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 








*® Finishes 1000 pieces per hour at 
100% efficiency. Continuous avuto- 
matic cycle paces operator. 


Single-point carbide tools generate 
the chamfers. 


Tool heads align work from main 
bore to insure concentricity. 


Automatically unloads onto auto- 
mation conveyor for next operation. 





Complete cam operation with safety 
clutches provides protection against 
improper loading and off-size parts. 


DETROIT 7, MICHIGAN 


SPECIAL MACHINE TOOLS 


MILLING «© DRILLING © TAPPING *© BORING © TURNING © SHAPING © GRINDING + HONING 
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Complete nerve systems for anything you make that 
is actuated by electricity, from appliances to motor 
cars, are an old Essex specialty. We've been engi- 
neering and fabricating WIRE ASSEMBLIES since 
the days of the first automobile. 

Proper balancing and flow of current; the right 
flexibility and insulation, and perfected layout and 
design stem from Essex engineering know-how and 
experience. Through a network of twenty plants 
Essex completely engineers, processes and controls 
the assemblies from wire bar to your appliance. 
The wire, connectors, terminals, coils and re- 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND 


ESSEX WIRE CORPO 
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* Snap a switch; or touch a button. An 
instant surge of electrical power thru 
your ESSEX WIRE CORPORATION 
ELECTRICAL ASSEMBLY activates 


any unit that you choose to fuaction 


VES? 


lays made in Essex plants are designed to perform 
in ESSEX WIRE ASSEMBLIES even if the load 
should be greater than required under the most 
severe operating conditions. 

ESSEX WIRE ASSEMBLIES are custom tailored 
to your product. They will make your product's 
name synonymous with dependable performance 
in the minds of your customers. They will give you 
maximum efficiency at minimum cost. 

Consult an ESSEX representative, or send your 
specifications to THE SERVICE ENGINEERING 

DEPARTMENT of Essex, at Monticello, Ind. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


RATION monricetto, inDIANA 
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Bendix BUILDERS OF THE BASICS OF 
WY LH ARY BETTER MOTOR VEHICLES 








/ 

/ 

e / 
B-K* Power 


Broking System 


Sy 
for Cargo ¥ iio) E 
Trailers , mr 
r - Bendix* 
\ Automatic Clutch 
and Gear Shift 


Control Systems 


Bendix 
Hydraulic Power 
Steering 


Bendix* Brakes 
for Buses, 
Trucks, and 

Passenger Cars 





Emergency 


| 
} 
Centermount ae 2 
ond Parking Broke y Bendix | 

| 


for Buses Vacuum-Power 


ond Trucks we, ’ ; Gear Shifter 
= \ 


o 
“4, 
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HYDROVAC IS FIRST CHOICE! 


Everything truck operators look for in power braking, about the upkeep. . 
they find in greater degree and for less cost in the first choice! This preference indicates the value of in- 


. and you'll see why Hydrovac is 


Bendix Hydrovac*. It gives them easier, smoother, cluding Bendix Hydrovac power braking in your orig- 
quicker stops with less physical effort. A record number inal equipment specifications. 
of Hydrovac installations—over 2,000,000 at present— 


bears out this claim. Ask the man who uses Hydrovac BENDIX PRODUCTS DIVISION of 


about its performance ask the man who services it SOUTH BEND 20, INDIANA 


*REG. U.S. PAT. OFF 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenve, New York 11, NY 
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The Authoritative Technical and News Magazine 
That Gives Comprehensive Coverage, Domestic 


and Foreign, of These Industries: 


Passenger Car Engine Parts and Components 
Truck Body Accessory 

Bus Trailer Production Equipment 
Aircraft Road Machinery Service Equipment 
Tractor Farm Machinery Maintenance Equipment 


High Spots of This Issue 


Mass Producing Bonded Brake Linings 


Two articles in this issue are devoted to important bonded brake 
lining techniques used on 1949 cars and trucks. The Chevrolet 
method, detailed in the article starting on page 24, is followed on 
page 28 by an account concerning the cyclebonding of brake linings 
at the Chrysler plant. 


Offenhauser Midget Racing Engine Improvements 


Although basic design of the Offenhauser Midget engine has re 
mained practically unchanged since its 1934 origin, improvements 
have been made from time to time in valve timing, compression 
ratios, ... bearings. This article affords up-to-date 1949 specifica 
tions, beginning on page 32 


Tooling For Volume Production of Tractor Components 


Detroit Gear Div. of Borg-Warner Corp. is producing transmis 
sion, rear axle, and hydraulic pump assemblies for the production 
program of Harry Ferguson, Inc., manufacturer of small farm 
tractors. Some of the high precision machinery Detroit Gear Div 
is using in producing these assemblies is reviewed in the story 
starting on page 35. 


Supersonic Wind Tunnel Tests to 4000 MPH 


North American Aviation’s new supersonic wind tunnel of the 
intermittent-flow type, patterned after the German Kochel tunnel 
of 1937, operates by air drawn through a vacuum in contrast to the 
continuous-flow pressure type. Further fascinating facts on this 
new facility for aircraft testing are found on page 36. 


Aircraft Fixtures Adapted to Building Bus Bodies 


How thousands of feet of obsolete aircraft fabrication fixtures 
were cut up, disassembled and reworked into efficient fixtures for 
bus body assembling at the Twin Coach Co. plants in Kent, Ohio, 
Buffalo, N. Y., and Canada, is the subject of this illustrated article, 
page 42. 


20 New Product Items 
And Other High Spots, Such As: 


The Snowmobile, Canada’s winter vehicle; Measuring piston ring 
wear to one millionth ounce at the California Research Corp. labo 
ratory; Sparks “Little Six” engine being rebuilt for the 1949 
Indianapolis race; and the expectancy that the automobile indus- 
tries of France and Italy will unite. 


News of the Automotive Industries, Page 17 
For Complete Table of Contents, See Page 3 
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HOW TO BROACH PARTS BY THE YARD... 


INCI SGNAT 


or cut-off 


Equipment devised by Cincinnati Ap- 
plication Engineers for broaching the 


notches in business machine carriage sh 0 rt a rts f [ 
bars. The wide broach teeth face off p om 
the edge of the bar, and the three re 
maining inserts broach 60 teeth. At the 
end of the stroke, the table recedes, 
and an index mechan':m repositions the 
work for the next cut. The machine is a ard - lon stock 
CINCINNATI No. 3-30 Single Ram Vertical 


Hydro-Broach 


How long can a broached surface be? On flexible parts, 
like band saw blades, it can be up to 700 feet long! 
Rigid parts, like carriage stop bars, have been up to 
30 in. long! These long parts are today being broached 
on CINCINNATI Hydro-Broach Machines, at production 
rates never before approached. Examples are 
shown here. The operating cycle is automatic 
and follows a basic pattern... broach, index 
laterally, broach, and repeat for complete 
length of part. It offers a new and extremely 
low cost method of machining notches, teethor 
similar contours, evenly or irregularly spaced, 
in long parts. And the method can be ex- 
, tended still further... broaching and cutting 

off short pieces made from bar stock Close-up of fixture for broaching the teeth in band saw 

Our Application Engineers will help blades, on a CINCINNATI No. 3-30 Single Ram Vertical. The 

you explore the possibilities As a cycle is automatic, and incorporates a shuttling fixture 

starter, send blueprint of part with SE SEES Rip wih Tor ae CeaueNs ene a 


the ram. Taking a cut 6 in. wide, 2500 feet of saw teeth 
complete details 
are broached per hour 


cnciman ne 148 Suae ton von POE CINCINNATI MILLING MACHINE CO. 


a 
Hydro-Broach. Specifications may be ob 


Seam toy Sliien Gv aaietas ASE CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES © BROACHING MACHINES © CUTTER SHARPENING MACHINES © FLAME HARDENING MACHINES © OPTICAL PROJECTION PROFILE GRINDERS © CUTTING FLUID 
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GM's 1948 Sales and Earnings 
Set All-Time High 


GM’s 1948 operations resulted in an 
all-time high in sales and earnings. In 
1948, net sales were $4,701,770,340 and 
net income was $440,447,724, while in 
1947 net totaled $3,815,159,163 
and net income was $287,991,373. Unit 
sales of 2,146,305 cars and trucks pro- 
duced by GM plants in the United 
States and Canada in 1948 were ex- 
ceeded only by a total of 2,369,666 
units in the year 1941. Employment in 
GM reached a peacetime record level 
of 380,329 during 1948 and payrolls 
totaled $1,283,865,090, a peacetime high 
exceeded only in two peak war pro- 
duction years. 


sales 


Continental to Produce 
New Engine This Year 


Production of aircooled engines for 
military use by Continental Motors 
Corp. will get started this year, but 
will not account for any sizable output, 
according to C. J. Reese, Continental 
president. In a report to stockholders, 
he stated that his company is tooling 
a large government-owned plant at 
Muskegon, Mich., at a cost of approxi- 
nately $9 million for production of the 
ew engines. The $18.8 million contract 
s on a fixed basis subject to price re- 
determination. Continental and its sub- 
sidiaries reported net earnings of $3,- 
378,123 for 1948, which compares with 
i net loss of $1,292,874 for 1947. 


Car Scrappage Down, 
Trucks Up in 1948 


The reason for the continued high 
average age of automobiles in this coun- 
try is evident from scrappage figures 
released by R. L. Polk & Co., Detroit 
automotive statisticians. The figures 
revealed that 855,517, or approximately 
half the normal number of cars was 
scrapped last year, indicating that old 
ars are being kept running longer be- 
cause of shortage of new cars which 
existed all through 1948. An entirely 
different situation exists in the truck 
tield, however, with trucks scrapped to- 
taling 307,867, approximately 60,000 
nore than any normal year. This, un- 
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doubtedly, is due to the high mileage put 
on trucks during war years, and the 
fact that the truck industry is in a 
severe buyers’ market in all except the 
light models. Polk states that since 
scrappage is virtually the replacement 
market, the automobile industry’s re- 
placement requirements total nearly two 
million vehicles a year because the pre- 
war average scrappage rate was 1,617,- 
853 passenger cars and 249,602 trucks 
each year. 


Willys Cuts Prices 
$25 to $270 


Price cuts on its cars and trucks 
ranging from $25 on the Jeep to $270 
on the Jeepster have been announced 
by Willys-Overland Motors, Inc. The 
price reductions follow: Jeep, $25; 
Jeepster, $270; four-cyl station wagon, 
$150; six-cyl station wagon, $140; six- 
cyl station sedan, $145; panel delivery, 
$155; two-wheel drive truck, $130; and 
four-wheel drive truck, $30. 

Other manufacturers made no com- 
ment on the Willys price cut, but one 
spokesman points out that it is very 
difficult to compare prices of Willys 
vehicles with cars and trucks made by 
other companies since they are a more 
or less specialized product. James D. 
Mooney, Willys president and board 


chairman, said price cuts were possible 
because of four major factors: (1) 
substantial savings in steel costs, be- 
cause Willys is not burdened with long- 
range contracts at high prices nor high 
cost steel facilities; (2) savings result- 
ing from better supplies of other mate- 
rials which make possible sustained vol- 
ume, better stock control, and continu- 
ous production; (3) the Willys policy 
of avoiding annual model changeover, 
combined with high interchangeability 
of parts, thus reducing tooling expense 
and interruption of production; and 
(4) the functional design of Willys 
vehicles requiring the use of less ma- 
terial for decorative purposes. 


Fisher Body Changeover 
Fastest in its History 


Enabling the five GM car divisions to 
present their new models with a mini 
mum of production time, GM’s 
Fisher Body Div. accomplished the 
changeover from 1948 to 1949 models in 
the fastest time in its 40-year history. 
J. J. Cronin, GM vice-president and 
general manager of Fisher Body, said 
that the average shutdown period for 
all plants about 
days as compared with the two to six 
weeks or more considered normal! before 
Fabricating plants as well as 


loss 


assembly was seven 


the war. 


FEDERAL UTILITY 


The Federal Motor Truck Co.'s recently-announced Model 15M Utility Express truck 

(shown above), and Utility Stake truck, both have nine ft. bodies with 135-in. whee/lbases 

ond a nominal rating of % to 2 tons. This model is powered by a six-cy!, 245-cu in. 
Hercules engine developing 93 hp at 3400 rpm. 
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ROOMIER FOR RIDERS 


This new 1949 Chevrolet taxicab, recently put into service by the Yellow Cab Co., Louis- 

ville, Ky., has 30 per cent more glass area than previous models. The entire passenger 

compartment has been moved forward, lengthened, broadened, and lowered, and 6.70/15 

low-pressure fires are standard equipment. This model is equipped with a heavy-duty 
clutch, 45 per cent larger than the standard unit. 


assembly plants made the change in a 
record period, and Fisher’s fabricating 
plants, located at Detroit, Grand Rap- 
ids, Flint and Pontiac, Mich., and at 
Cleveland and Hamilton, O., accom- 
plished it without closing for a single 
day—the first time in the companys his- 
tory this had been done. 


GM Insures Supply 
of Iron and Coke 


GM has negotiated an agreement with 
a Pittsburgh company for a substantial 
tonnage of pig iron, foundry coke and 
furnace coke. The deal is reported to 
nvolve a five-year contract between GM 
and the Coke & Chemical 
Co. which is expanding its facilities to 
meet the GM requirements. It is under- 
stood that GM will construct 20 of 35 
new coke ovens which will be 


Pittsburgh 


operated 
by the Pittsburgh concern at the Pitts- 
burgh installation. Delivery is expected 
to start next September. 

A blast furnace with an annual 
capacity of 750 tons of pig iron has 
been leased by GM from the Wheeling 
Steel Corp. GM is said to be recon- 
ditioning the furnace, located at Mingo 
Junction, O., which is expected to be 
ready by July 1. Wheeling will re- 
portedly operate the furnace for GM. 


Auto-Lite’s Sales in 1948 
Set Company Record 
The highest sales in its history were 
reported by the Electric Auto-Lite Co. 
and subsidiaries for the year 1948 
Totaling $210,070,435, sales for 1948 
compare with sales of $185,991,022 for 
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the preceding year, while 1948 net earn- 
ings amounted to $12,196,493 as against 
$10,714,987 for 1947. Royce G. Mar- 
tin, president and chairman of the 
board, said that the company has spent 
$43,156,820 since the war in plant ex- 
pansion and modernization, and has 
more than doubled its manufacturing 
area until it now totals more than 9 
million sq ft. Mr. Martin disclosed 
further that the new facilities at Lock- 
land, O., will be used for the production 


and plating of all types of automotive 
lamps and zine die castings, and for 
the complete fabrication of automotive 
fuel pumps, a new Auto-Lite product. 
The entire expansion and moderniza- 
tion program, on which $19,028,238 was 
spent in 1948, is expected to be com- 
pleted in 1949. This includes a new 
wire and cable plant under construc- 
tion at Hazleton, Pa., and a new bat- 
tery plant built at 
Calif. 


being Paramount, 


Ford Appoints Yntema 
To Finance Post 


Theodore O. Yntema, consulting econ- 
omist and a professor at the Univer- 
sity of Chicago, has been appointed vice- 
president-finance of the Ford Motor Co. 
and a member of the policy committee. 
He succeeds Lewis D. Crusoe, who was 
made general manager of the new Ford 
Div. when it was formed recently. 


Ship Over 4.2 Million Tires 
in January 


Manufacturers’ shipments of passen 
ger casings for the month of January, 
1949 totaled 4,249,036 casings, a de- 
cline of 1.65 per cent from December 
when the shipments totaled 4,320,195, 
the Rubber Manufacturers Association, 
Inc., reported recently. The produc 


TONIC FOR TOTS 


Going into operation recently in Blackpool, England, this new ambulance is said to be 

first of its kind decorated inside and outside with Disney characters for children. It re- 

portedly is tending fo alleviate most of the terror that trips to the hospital hove for 
youngsters. 


AUTOMOTIVE 
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tion of passenger casings rose to 4,772,- 
116 casings, against 4,609,669 the pre- 
vious month. Shipments of truck and 
bus casings in January were down to 
1,036,367 units from 1,122,331 in De- 
cember. Production was up to 1,123,- 
820 casings, compared with 1,105,386 
the month before. Shipments of auto- 
motive tubes during the month of Janu- 
ary rose to 4,925,547 units against 
4,722,364 in December. Production was 
about even with the previous month at 
5,062,357 units. 


International Harvester Forms 
Finance Subsidiary 


The International Harvester Co. has 
announced the organization of a finance 
company as a wholly-owned subsidiary. 
Named the International Harvester 
Credit Corp, and expected to be ready 
for business by April 26, the credit 
corporation’s purpose will be to finance 
domestic notes receivable of Interna- 
tional Harvester for which there is no 
other source of financing available. 
Emphasizing that banks and other 
financial agencies will continue to be 
the main source for financing of the 
company’s time sales, International 
said that the recent growth of credit 
sales indicates the need for new credit 
financing to supplement the financing 
of its sales. 


Del Mar, New Four-Cyl Car, 
to be Built in San Diego 


A new four-cyl car, the Del Mar, has 
been announced for mid-summer pro- 
duction by Del Mar Motors Inc., San 
Diego. This car has a 63-hp Continen- 
tal engine, and a 100 in. wheelbase. Its 
speed is claimed to be up to 80 mph. 
Del Mar Motors is producing this pas- 
senger car in three models: de luxe 
convertible, business coupe, two-door 
sedan, and the announced price is 
$1170, fob, San Diego. 


Crosley to Complete Building 
in Marion, Ind., by May 1 


May Ist has been set by V. P. Birt- 
ley, Crosley Motors plant manager at 
Marion, Ind., as a tentative date for the 
completion of the new 352 by 60-ft steel 
frame plant building at the Marion 
works of the company. All of the steel- 
work is in place. New presses and other 
equipment for the production of parts 
now obtained from outside sources will 
be installed in the new building, which 
is constructed so as to permit adding 
another 60 ft to its width when needed 
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KUSTOM-BUILT BY KURTIS 


Exhibited at the recent Hot Rod Exposition in Los Angeles, Frank Kurtis’ custom built 

car, shown here, is built on a 1941 Buick Roadmaster chassis. The chassis changes include 

the removal of the X member and boxing of frame rails. Featuring aluminum body panels 

the cor weighs under 4000 |b. The removable top is of steel framework with aluminum 
skin which is cloth covered. 


in the future, according to Mr. Birtley. 
He also reported that current Crosley 
car production at the Marion plant 
now averages approximately 100 units 
daily. 


No ASI Show in 1949— 
To Resume in 1950 


The Motor & Equipment Manufac- 
turers Association, the Motor & Equip- 
ment Wholesalers Association, and the 
National Standard Parts Association 
have announced that they have agreed 
in view of majority manufacturer and 
wholesaler opinion there will be no 
Automotive Service Industries Show in 
1949, and that the ASI Show will be 
resumed in 1950. 


Reo Motors Earnings Drop 
Sharply in ‘48 

Reo Motors, Inc., reports a very sharp 
drop in net earnings last year compared 
with 1947. Net profit in 1948 was 
$110,068 on net sales of more than $38 
million, compared with net earnings of 
$4,894,454 on total sales of more than 
$57 million the preceding year. J. S. 
Sherer, Jr., Reo president, told stock- 
holders that 1948 was a difficult year 
for Reo with the company entering a 
“very definite” buyers’ market in the 
truck field. He added, however, that 
equipment and tooling have been pur- 
chased for the production of a new 
valve-in-head truck engine which has 
been under development for several 
years, and that the new power plant 
will put the company in an excellent 
position to attain a large share of the 
truck market. 


B. D. Kunkle Retires 
From GM 


Bayard D. Kunkle has retired from 
GM. He was a member of the board 
of directors, and was also vice-president 
in charge of overseas and Canadian 
operations. He joined GM in 1925 and 
served with the Remy Electric Co., 
Delco Remy and Frigidaire. In 1934, he 
was made assistant to C. E. Wilson, then 
vice-president of GM, and was elected 
to the board of directors in June, 1948. 


Auto-Lite Opens New Plant 
for Die-Casting 


The Electric Auto-Lite Co. has in- 
creased its die-casting production facili- 
ties with the opening of its new plant 
in Lockland, Ohio. In addition, Auto- 
Lite’s Woodstock, Ill., plant has been 
enlarged, further increasing die-cast- 
ing facilities. A portion of the more 
than 4.5 million sq ft contained in the 
former Wright Aeronautical plant, 
bought last year by Auto-Lite, has been 
devoted to the production of zine die 
castings. 


Army Trucks Back at Aberdeen 
After Temperature Tests 


The Ordnance Dept. has announced 
the return of 14 Army test trucks to 
the Aberdeen Proving Ground. These 
2%-ton vehicles left Aberdeen last Au- 
gust on a 20,000 mi test run in order 
to test six new all-weather automotive 
greases. The vehicles traveled through 
20 states and Alaska so that extremes in 
temperatures and other driving condi- 
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BIG WHEEL 


Tested recently in a 
race in Paris, th 

Moforail, shown here, is 
the invention of a Mr 
Greder, a Swiss 
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GM Wins Safety Award 
for Fifth Time 


GM was recently hor 
U. S. industrial organizat 
the fifth time the National 
cil’s award of 
ervice to safety 

Ned H. Dearborn, lent, Natior 
Safety Council, presented the award 
H. H. C 
dent, and in 
Dearborn pointed out that GM had 
viously won the council’ 
honor for 1942, 1943, 1944 
GM’s company-wide accident 
rate in 1948 (number of accid 
million man hours worked) w 
an improvement of 25 per 
the 1947 


ored 


honor fe 


presi 


irtice, GM executive vi 


e pre 
Mr 


pre 


making the award, 


award 


3.16 


as 
cent 


record 


Packard's 1948 Earnings 
Topped $15 Million 


The Packard Motor ¢ 
1949, Golden Anniversary 
the best financial « of 
tory, according to George T. 
gener il 
Packard 


ar Co. entered 


its 


year, 


condition 


mani 


pher, president and 
For the year 1948, 


20 


ir 


trustees, 1. Louis Carron, Car- 
ron Co.; Alfred H. Haberstump, Ha- 
berstump Harris Co.; Harry G. Gar- 
man, Fisher Body Div., General Motors 
Corp.; Lynn A. Fill, Motor Products 
Corp.; Roy F. Anderson, Briggs Mfg. 
Co.; Harvey J. Anschuetz, Kaiser- 
Frazer Corp.; Albert W. Arndt, Chry- 
sler Corp. 
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Price New Reo Speed Wagon 
at $1798 


\ factory list of 
been announced for the new Reo Speed 
Wagon express truck. The body as well 
as the chassis is covered by this price, 
which excludes state and local taxes. 


price $1798 has 


Business Census to Cover 
Automotive Trade 
This year the Dept. of Commerce’s 
of the will enumerate 


onsolidated net earnings of $15,109,439 
s compared with net income of $1,100,- 


1 for 1947 Census 
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PACKARD'S TOP TEAM 


The 15 major executives in this Packard Motor Car Co. organization chart average 56 

years of age, 28 years of Packard service, and 33 years of automobile experience. Pack- 

ard states that mainly through realignment of responsibilities and operational procedures 
organizational streamlining has been accomplished during the past few months. 


and related 
three million 
of the U. S. 
will call 
service es- 


motor vehicle dealers 

businesses among the 

business establishments 

About 4500 enumerators 
all wholesale, retail, and 
tablishments for statistical informa- 
tion covering their 1948 operations. 
This data will, it is said, generally fit 
the chassis of the last previous busi- 
ness census conducted in 1940 covering 
t ineer, Hudson Motor 1939. In addition to 
Harold V. Atnip, measuring motor vehicles distribution 
Chrysler jn terms of number of establishments, 
dollar sales, number of passenger cars 
end trucks sold (new and used), em- 
ployment, salaries and wages, etc., this 


American Body Engineers Elect 
Officers and Trustees 


At the recently-held annual meetin; 
American Svo« of Body En- 
the following d trus- 
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if the 


lety 
g officers ar 
were elected for the comir 
ident, Arthur L. Bradley, « 
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Body Div., General Motors 
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census will also assemble informatio: 
on the use of motor vehicles by retail- 
ers, wholesalers and certain classes of 
service establishments. Moreover, the 
extent of expansion between 1939 and 
1948 in the automotive service and re- 


pair trades will be determined. 


GM Detroit Show to be Bigger 
than NYC Exposition 


GM says that its Transportation Un- 
limited exposition scheduled for Detroit, 
April 10-17, will be bigger and better 
than its New York show. Over 50 
mechanized exhibits and 55 1949 model 
automobiles are going to highlight the 
Detroit display, which will include a 
new GMC 55-passenger city coach. 
From GM’s Electro-Motive Div. will 
come a complete Diesel locomotive cab 
assembly. 


Cox Made Consultant 
to Crosley Motors 


Arthur Gox has been appointed tech- 
nical consultant in body design for Cros- 
ley Motors, Inc. He had formerly been 
associated with the Hayes Manufactur- 
ing Corp., Murray Corp., and Kaiser- 
Frazer. 


Batt Heads Committee to 
Foster World Trade 


To further public understanding of 
the urgent need for freer world trade, 
and to bring about U. S. participation 
in the International Trade Organiza- 
tion, a national committee has been 
formed under the chairmanship of 
William L. Batt, president, SKF Indus- 
tries, Inc. The committee’s operations 
will be directed by Charles R. Weaver. 
Studebaker Export Corp., South Bend, 
Ind., as executive assistant, and mem- 
bers of the committee, representing all 
sections of the country, are to be named 
in the near future. 


Ford Interaational, Inc. 
Names Vice Presidents 


The Ford Motor Co. has announced 
the appointment of two vice-presidents 
of Ford International, Ine, newly 
formed wholly-owned Ford subsidiary. 
A. C. Moore has been made vice-presi- 
dent-manufacturing. He resigned as 
factory manager of Chrysler Corp.’s 
Plymouth Div. to take the post. Harold 
E. Jones, formerly assistant director of 
supply for Ford International Div., has 
been made vice-president-supply. 


Automotive Inpustries, April 1, 1949 


Permit More Natural Rubber 
In Inner Tubes 


As the result of an amendment of 
Allocation Order R-1, issued by the 
Dept. of Commerce, inner-tube manu- 
facturers may now use more natural 
rubber in the production of populai 
~ize tubes. The change permits a manu 
facturer to make 40 per cent of his 9.00 
and smaller tubes of 
natural rubber. The remaining 60 pe 
cent must be manufactured from 
butyl. Previously, 80 per cent of a pro- 
ducer’s output of popular-size 
sengel and small and 
tubes had to be made of butyl. 


cross-section 


pas- 


cal bus 


trucn 


Hydraulic Press Appoints 

Vederko Works Manager 
Hydraulic Mfg. Co. has ar 
the appointment of J. P. V« 
derko as works manager. He succeeds 
E. J. McSweeney who has resigned as 
vice-president in charge of manufactur- 
ing. Mr. Vederko was formerly general 
superintendent of the Cross Co., Detroit, 
and has also been the 
Ex-Cell-O Corp. 


Press 


nounced 


associated with 


Steel Supply Continues 
To Show Improvement 


The outlook for steel improves week 
by week. Since the first of the year, 
there has been a noticeable pickup in 
optimism on the part of automobile 
manufacturers concerning the availabil- 
ity of steel. This is being reflected in 
increased schedules particularly by the 
Big Three and also by Studebaker 


independents. Further. evi- 
dence of the improved steel supply is a 
report four companies 
doing business in the Detroit area are 
now offering bonus shipments of steel. 


among the 


that at least 


New Ford Motor Parts Depot 
In Richmond, Calif. 


Serving 500 Ford dealers in six far 
western states, a new parts depot at 
Richmond, Calif. has been announced 
by the Ford Motor Co., according to 
Earl G. Ward, Ford Div. parts and ac 
cessories manager. Handling about 15,- 
000 different parts, the new depot has 
136,800 sq ft of warehouse space and 
11,500 sq ft of office space. It will also 
handle parts for Lincoln-Mercury deal- 
ers in the far western states. 


UAW-CIO Report Shows 
Large Strike Fund 


According to the latest financial re- 
of the UAW-CIO, the union now 
more than $984,000 in its strike 
fund. At the end of February, liquid 
of the union were in excess of 
million, and membership totaled 
approximately one million. The report 
states further that in the November, 
1948-February, 1949 period, money 
paid out for strike relief represented a 
low point of $53,842, and in February 
the total of about $7000 was the lowest 
in the past year. 


port 


has 


assets 


$2.5 


Hudson Doubles Net 
in 1948 


Doubling its consolidated net income 
in 1948, the Hudson Motor Car Co, has 


MOBILE 
DOUBLE 


The new Kaiser Traveler 
can double as a 
passenger sedan or 
light truck or station 
wagon. With the rear 
seat in folded position 
it can provide 85 cu 
ft of carrying space. 
The back is hinged top 
and bottom—the upper 
deck is hinged in fie 
roof above the rear 
window. This model is 
priced af $2088, plus 
local taxes and frans- 
portation. 


Suze 
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to the vice-president in charge of engi- 
neering for the past four years. Before 
joining Willys in 1937, he was body 


experimental engineer for Hudson. 


Studebaker 1948 Net 
Double 1947 Level 


Net profit of the Studebaker Corp. 
for the year ended last Dec. 31 was 
$19,114,972, representing 4.98 per cent 
f sales. Profit was more than twice 
is great as the company earned in 1947. 
Working capital at the end of last year 
amounted to more than $39 million, an 

ase of more than $4 million over 

e previous year. 


Power Steering for Cars 
FAST MOVING SABRE 9 
Under Development 
The North American F-86 Sabre, shown above. said to be the U. S. Air Force's fastest jet 


fighter has a sweep-back of 35 deg for both wing and tail assembly. Powered by a GE Not 
J-47 turbo-jet engine, the F-86 set the world’s speed record of 670.981 mph at Muroc 


much has been heard lately 


bout power steering for passenger 
Calif. last September 


stated that its 1948 


5 999 


earnings totaled 
as contrasted with $5,763, 

1947. Net sales in 1948 amount 
ed to $274,728,638 as against $159,514, 
329 1947. In 1948, Hudson shipped 
142,454 car $8 per cent more thar 


were shipped the preceding year 


Tucker Engine Subsidiary 
Continues Production 


rrustees for the Tucker Corp 
sunced that the air-cooled e1 
lant at Syracuse, N. Y., owned by 
company W ll be kept 4 


earned 


yperat 
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Willys Names Benning 
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k seni g has been appoint 
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cars, but a hint dropped by one speaker 
it the recent SAE meeting in Detroit 
ndicated that the subject is being ex 
to the vice-president in charge of plored. The speaker said that at least 
ineering for the past two years. two companies have under development 
lys has also announced the appoint power steering units which they are 
of Philip C. Johnson as assist testing for possible passenger car appli 

f er He has assistant cation 
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THE PERILS OF PREDICTION 


That the automobile industry continues to confound the experts is clearly shown in this 

chart contrasting various forecasts of registration against actual motor vehicles in use. 

Since 1904 when the industry produced 23,000 vehicles when the country's leading 

financial experts warned that it was overexpanded to the estimate in 1946 by the U. S. 

Public Roads Administration that 39 million vehicles would be in use by 1950, as against 

41 million cars, trucks, and buses actually in use in the country today, the automobile 
industry has continually outstripped the experts’ estimates 
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British Automobile Trade Group 
Sets Up Washington Office 


British automobile manu- 
facturers in opening and developing the 
North American market, the Society 
{ Motor Manufacturers and Traders, 
British automobile trade association, 
has opened offices in Washington, D. C., 
nd Ottawa, Canada, to be headed by 
Sir William Welsh. 


To assist 


Czechs Develop Turbine 
Automobile 


A new 60-to-80 hp turbine motor car 
has been developed in Czechoslovakia, 
according to the Dept. of Commerce. 
Naptha, coal gas, hydrogen, acety- 
lene, butane mixtures, gasoline, and 
other combustible may be used 
as fuel. 


gases 


Contract to North American 
for Atomic Research 


4 contract has been awarded to 
North American Aviation, Ine. for nu- 
clear reactor technology research and 
development, with emphasis on the in- 
vestigation of materials and compo 
nents suitable for the practical appli 
cation of atomic energy, according to 


the U.S. Atomic Energy Commission. 


1949 Westinghouse Tool Forum 
In Buffalo, April 26-27 
The 1949 Westinghouse Machine Tool 


Electrification Forum will be held 
April 26-27 in Buffalo, N. Y 


WHOOOSH! 


The spectacular take-off of this USAF North American B-45 jet bomber is made possible 

by two Jet Assisted Take-Off (JATO) units, each developing 4000 /b static thrust, 

under each wing, added to the 20,000 |b of static thrust developed by four GE TG-190 
jet engines. 


Bullard Co. of Bridgeport Gets 
Universal Boring Machine 


The Bullard Co., Bridgeport, Conn., 
has acquired the business and products 
of the Universal Boring Machine Co., 
of Hudson, Mass. 


Don Lee Gets Wrong Ferrari 
for Indianapolis Race 


The 12-eyl, 122-cu in. Ferrari which 
was ordered by Don Lee and which re 
cently arrived in the United States 
will not run in this year’s Indianapolis 


race. As shown in the illustration, it 


TOO LATE FOR INDIANAPOLIS 


This is Don Lee's new Ferrari which recently arrived in Los Angeles. It 


is not 


the model he expected and will not be raced at Indianapolis this year. Shown with 
the car is Mack Hellings who will drive the Offenhauser-powered Don Lee special, his only 
entry in the Indianapolis race 
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has an Amelia Meglia body, which is 
a type used for 1000-mi races on the 
Continent, and is not the which 
Mr. expected. Its body is too 
large, and time will not permit the 
building of a suitable body to enter 
in the race next month. The Ferrari 
is a limited production car, with en- 
gines of different compression ratios 
and timing according to whether it is 
used for fast passenger service, long 
distance trials or speed events. The 
car received at Los Angeles is similar 
to the one with which Chinetti last year 
won the 12-hr race on the road track 
at Montlhery, near Paris, at 72.5 mph 
and the 100-mi class record at 126.4 
mph. 


The twelve 


car 
Lee 


cylinders are a_ single 
light-alloy casting, with iron 
liners, the cylinder barrels are at 60 
deg, and the bore and stroke are 2.362 
by 2.311 in. Separate light-alloy heads 
are used, with a single camshaft for 
each bank of cylinders, the valves being 
inclined in the hemispherical combus- 
tion chamber. The counterweighted 
crankshaft is carried in seven main 
bearings. Pressure lubrication is of 
the dry sump type with an oil radia- 
tor. Light alloys are used for the 
oil pan, timing gear housing, valve 
cover, oi] radiator, etc. Two magnetos 
are mounted at the rear of the engine, 
each supplying spark to cylin- 
On the racing car there are 
three downdraft carburetors set in the 
angle formed by the two banks of cylin- 
ders and having a common air pass- 
age, with a scoop on the forward edge 
of the hood. On the supercharged job, 
the Rootes type blower is mounted at 
the front, with a straight three-branch 
intake manifold set in the angle be- 
tween the cylinder banks. The car- 
(Turn to page 60, please) 


cast 


Six 
ders. 





The Chevrolet Method 


WO MILLION bonded brake shoe and lining as 
semblies in the field on Chevrolet i, and one- 
ton trucks, following a period of over a year of actual 
production experience has led to the adoption of bonded 
brake linings on 1949 Chevrolet cars. To meet this 
heavy demand the company has set up self-contained 
brake lines of continuous type capable of producing 
bonded shoe and lining assemblies at the rate of 3200 
to 4000 pieces an hour to cover production and service 
requirements. The initial phases of this development 
xo back as far as 1939, followed by years of experi- 
mentation and road testing. Because of the close con 
trol required at each step of the process, Chevrolet has 
established as a basic service policy that lining replace- 
ment in the field will be handled exclusively on an ex 
change basis 

In its essential elements the Chevrolet brake assem- 
bly remains the same and employs the same type of 
molded brake lining used heretofore, except tnat 
neither shoes nor linings are drilled for rivets. On the 
other hand the bonding process introduces the appli- 
cation of bonding tape together with techniques fo. 
securely cementing the lining to the shoe. Many pro 
ess controls are exercised at every step, with certain 
100 per cent inspection routines added to give com- 
plete assurance of perfection of bonding 

In production the 
process begins witt 
conveyorized flow of 
linings and brake shoes 

on separate courses 

for the proper prepa- 
ration of the surfaces 
to be bonded. Linings 
are fed into the maga- 
zine of an automati 
spray machine where 
the inner surface of 
the lining is coated 
with a suitable primer 
This penetrates the en- 
tire contact area and 
provides a compatible 
surface for bonding 
later on. The primer is 
air-dried on the con- 
veyor while in transit 

At the same time 
brake shoes are moved 
on a conveyor to an elevator which carries the part 
Here the 
shoes move continuously through a process line run- 


to a penthouse on the roof for varnishing 


ning about 110 ft for chemical cleaning and varnish 


dip. The work is moved successively ti:rough a wash, 


hot rinse, acid bath, hot rinse, and varnish dip. The 
last stage in this line is passage through an oven, the 
function of which is to thoroughly dry the varnish 
before handling. The brake shoes then return to the 


24 


Closeup of one of the pressure band assem 
blies, showing a pair of shoes and linings held 
under pressure, ready for baking 


assembly floor from the roof on the same conveyor. 

[he next basic step is the attachment of the bond- 
ing tape to the lining. As illustrated, the tape is han- 
dled in large rolls, the roll being mounted on a reel at 
the end of the machine. As the tape feeds through, it 
is automatically stripped from its paper backing, cut 
to length, and rolled into the lining concavity with 
moderate pressure. The previously primed coated sur- 
face serves to hold the tape securely while the lining 
moves through succeeding steps 

The scene now shifts to the assembly line conveyor 
immediately adjacent to the equipment mentioned 
above. The function of this assembly line is to prepare 
sets of shoes and linings for bonding. Immediately in 
front of the operators is a feeder monorail conveyor 
carrying the prepared brake shoes, pressure bands to 
hold the assembly for bonding, springs, and bushings. 
The first operation is to set the pressure band in the 
fixture, followed by the installation of a pair of shoes 


and linings. Farther along this line operators install 


Mass 


By Joseph Geschelin 


the pressure springs in the center 
of the assembly, and insert a spe- 
cial locating pin or “needle” as 
they call it. The bushing, which 
later serves to separate the 
springs, next is mounted over the 
top of the needle. Near the end 
of the line, there is a suspended 
hydraulic ram which, in one oper- 
ation, presses out the needle and 
simultaneously presses the bush- 
ing home so as to expand the twe 
springs and thus hold the shoes 
and linings against the band 
under pressure. They are now ready for baking. 

The sub-assemblies move along on the table-height 
conveyor to the furnace elevator where they are laid 
on carriers for transport to the baking oven in the 
penthouse. The elevator has a station on each side 
On one side the work is loaded for transport to the 
oven while on the other side the work is removed for 
final steps preceding assembly. 

To conserve valuable floor space the baking oven has 
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Here is a view of the assembly conveyor 

where brake shoes (already varnished) and 

brake linings with bonding tape attached 
are assembled in a pressure band. 


Production 


of Bonded Brake Linings 


Presented Here Are Informative Descriptions of Chevrolet and Chrysler 


Methods, the Former Starting on the Facing Page, the Latter on Page 28. 


been installed in a penthouse on 
the roof. The oven is about 87 
ft long, and has a closely con- 
trolled heating cycle. The tem- 
perature gradient has a slow rise 
along the length of the oven to 
the maximum temperature of 
400 F which is maintained for 
the last 12 minutes of the 56- 
minute baking evcle. After leav- 
ing the oven the work is air-cooled 


At the right is the coil of banding tape 

which is automatically separated from its 

protective paper coating while being fed 

onto the lining. The refrigerator, holding 

a day's supply of bonding tape, may be 
seen in the beckground 
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during transport to the un- 
loading station on the as- 
sembly floor. The complete 
cycle, floor-to-floor from the 
time work is loaded on the 
elevator to the time it is un 
maded at the station on th 
opposite side of the elevator 
= two hr, 45 min 

At the unloading 
the center bushin 
springs are knocked 

emoval of the brake shoe 
semblies At this stage the 
excess bonding material found 
m the edges of the lining is 
emoved in a simple machine 
vhich cuts off the excess on 
wth sides 

Next follow important 
quality control operations 
First of all each bonded lining 


is subjected to a shear test in 


a special testing machine, the 


lining being edge loaded to 4000 Ib Ali 
linings must withstand this severe test with- 
ut showing signs of failure 

This is followed by a full-load te 
lestruction of a sample of one piece 
each lot of 1000. Here the lining is 
hydraulically until failure occurs. The 
oad runs between 12,000 and 15,000 


+} 


he average It is of interest nat 


ases, this test has sheared the lining 
the bond being intact in all instances 
Accepted shoe and lining assemblies the 


to the grinder for surface grinding the 


View of loading sta- 
tion of the elevator 
on which the pressure 
bond assemblies are 
transported to the 
baking oven on the 
roof. As shown, the 
parts come in on the 
chute at the left and 
are transferred to the 
carriers by an oper- 
otor. 


Upon returning from the baking operation the 

inings usually have a “flash” of excess bonding 

material on the sides. Shoes go into the machine 
shown here for removal of flash 


Following removal of flash the bonded shoes go 
to the special grinding machine seen here for 
grinding the OD to a true curvature and in ac- 
curate alignment with anchor pin holes in the shoes. 
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Upon completion of grinding of the 

OD each shoe is inspected in the 

fixture shown here to assure dimen- 
sional accuracy. 


noted that the tape itself is 
held to close tolerances so 
far as dimensions are con- 
cerned in order to control 
the volume of active mate- 
rial. Width is held to a 
tolerance of plus or minus 
1/16 in. while thickness is 
held to a total tolerance of 
0.003 in. 





Bonded Brake Linings On the pages 
immediately following 


ining braking surface. This is a fussy operation since isa full 


the face of the lining must be held parallel with the description of 
inchor pin hole in the shoe while the distance from 

the center of the hole to the outer surface of the 
lining is held within 0.002 in. 


Cyclebonding Brake 


For this operation, the ——_ 

linings are fitted in pairs into a drum fixture and re- Linings at the 
volved while contacting the face of the big wheel Chrysler Plant 
Following this operation the shoes are ready for de 


livery to the final brake assembly line. 











The bonding tape is a vital element of the process 
In the first place, the bonding material finally adopted 
by Chevrolet is of phenolic resin type supplied in the 
form of a thin tape in rolls. Since it is an unstable 
material, aging at room temperatures, it requires spe- 
ial handling and extreme care. To assure stability 
the material must be kept at a temperature of 40 F. 

Accordingly, the company has built a special re 
frigerated storage building of sufficient capacity t 
hold at least a month’s supply of tape. For produc- 
tion use, they have a refrigerator at each of the three 
production lines, capable of holding a day’s supply of 
tape for each line. These cabinets hold the tape at 
1) |} 

Because of these requirements the size of a roll of 
tape ; well as the speed of the production process 
must be so balanced as to prevent the exposure 
tal 


ol 
in uncured form to room temperatures for periods 
exceeding one hour. Consequently, the speed of the 
process described above is such that not more than an 
hour elapses from the time a roll of tape is installed 
n the machine to the time linings containing the tape 


eir way to the baking oven. Finally it may be 


This is the destructive testing arrangement in which linings are sub- 

jected to edge loading as high as 16,000 |b to destruction. As men- 

tioned in the text, this is done on a sampling basis—one shoe out 
of each lot of 1000 
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OR its 1949 models Chryslei 
Corp. has adopted a unique 
technique of bonding brake 

linings to brake shoes, thus discard 

ing the previous practice of rivet 

ing. Cycle bonding, as this tech- 

nique is called, stems from the 

Cyclewelding process developed by 

Chrysler before the war. By bond- 

ing the lining to the shoe there is an important gair 
in useful contact area and an even greater increase in 
lining life. In addition, brake chatter is reduced 

To simplify the sequence of events in the interest ot 
easy visualization, the process may be divided into 
three major steps—preparation of the lining, prepara- 
tion of the brake shoe, and assembly of lining anc 
shoe. What complicates the situation and requires 
studied attention to detail and scheduling is the fact 
that the one brake department in the Chrysler Lynct 
Road plant produces brake shoe assemblies for all 
Chrysler Corp. cars and trucks 

To meet this enormous demand the present set-up is 
designed for a capacity of about 60,000 shoe and lining 
assemblies a day. 

Taking any one assembly as an example, the process 
starts with preparation of the lining. The first step is 
to wire-brush the inner surface to remove dust and 
loose particles so as to provide a good uniform surface 


for the cement. This is done in a special machine wit}! 
an automatic cycle 

The linings then enter the “cement” room, an en- 
closed booth provided with various safety devices to 
eliminate any hazard of handling volatile materials. 


Here are a number of automatic machines for apply- 


First operation on linings is wire brushing of 
the concave surface in preparation for apply- 
ing Cyclebond cement. This is done auto- 
matically in one of a battery of special ma- 
chines as illustrated. Linings are fed into the 
magazines, as shown, and are pulled through 
by means of the rollers in the foreground. The 
wire brushes may be seen directly above the 
second sef of rollers 


Chrysler Corp. 


Cyclebonding 


ing cement on linings of different sizes. Each ma 
chine is fitted with a vertical magazine into which the 
linings are stacked. The lower lining is picked up by 
a pair of rubber covered rolls and pulled through with 
a uniform coating of Cyclebound cement. This ma- 
terial is of high viscosity, in liquid form, and is ex- 
truded onto the inner surface of the lining from two 
jets. This extrusion coats the lining with two uni- 
form bands of cement, leaving a narrow center strip 
bare. 

At this point the linings are placed in trays on an 
overhead conveyor and proceed through a steam-heated 
drying oven, mounted overhead. The temperature of 
the oven is held below 180 F which is below the curing 
temperature of the cement but is sufficient to evaporate 
Thickness of the dry coat- 
ing (varving with the size of linings) is held around 
0.010 to 0.016 in 


certain volatile solvents. 


Simultaneously, in another section of the depart- 
ment, we see the start of the brake shoe line. Here 
the parts are transported in pans to a large Bonderiz- 
ing unit served by an automatic dip conveyor systen 
where they are transferred to the conveyor racks. The 
object of this treatment is to produce the chemical 
cleanness of metal essential to perfect bonding. Dis- 
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tinctive feature of the process is that unlike conven- 
tional Bonderizing, it leaves an exceptionally thin de- 
posit simply to prevent atmospheric attack while the 
parts are in process. 

At the exit end of the machine the shoes are re- 
moved and transferred to an adjacent monorail con 
veyor where they are suspended on horizontal bars. 

Returning to the linings for a moment, we find that 
us they leave the drying oven, the oven conveyor dips 
to table height at the junction with the conveyor 
arrying the Bonderized brake shoes mentioned above. 
Here the operators transfer linings to pans on the 
atter conveyor, taking care to match the linings with 
the proper shoes. 

The conveyor carrying linings in trays and shoes on 
bars now threads about the loading end of the main 
drying oven in which the cement is cured. At this 
point, as illustrated, the oven exposes a row of five in- 
dividual oven conveyor chains, carrying closely spaced 
fixtures fitted with pressure bands. Operators fit a 
shoe and its mating lining into the fixture and set the 


pressure band securely, the springs in the fixture 
applying a load of around 300 psi minimum; up to 
800 psi for truck bands. 

There are two ovens in this department, each about 
100 ft in length. Each can produce about 3750 pieces 
an hour. Total time in the oven is around 50 minutes 
for the complete cycle. 

Che curing cycle and its control constitutes the basic 
stage of the operation and provides the principal as- 
surance of perfect bonding. Each oven is divided into 
a number of controlled heat zones designed to provide 
a precisely defined temperature gradient from entry 
to exit. The control criterion is the temperature at 
the cement line and this is held to 350 F plus or minus 
10 F for the last 20 minutes of the cycle. 

To assure these precise conditions of temperature 
control, the oven is provided with an automatic elec- 
tronic recorder of latest type which traces a chart at 
regular intervals to provide a record of the tempera- 
ture gradient. To this end, they have a thermocouple 
fastened to a 100-ft length of wire which is inserted 


Brake Linings for 
Cars and Trucks 


(9 


Peegenet eer? ieee 


7 


Entrance end of the Cyclebonding 
oven with its five rows of conveyors. 
At this point brake shoes and linings 
are removed from the feeder con- 
veyor and are installed in the fix- 
tures shown on the conveyor lines 
Each fixture is provided with a 
spring-loaded pressure band which 
is secured by the operator after he 
installs a shoe and lining. 
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in a sample shoe at the loading end at the cement line 
and continues through the oven to the exit end where 
it is detached and returned to the starting point for 
the next sample reading. 

When shoe and lining assemblies reach the exit end 
of the oven they are removed from the fixture and 
dropped onto an inclined chute which carries them to 
a table-high transfer conveyor. The latter serves as 
the inspection station. A group of inspectors along 
this line gives the work a practical visual inspection 
Then they hang the shoes on an adjacent monorail con 
veyor for transport to the paint spray booth. Work 
continues on this conveyor through the spray booth 


Exit end of Cyclebonding oven. At 
this point the pressure bands are 
released by the operator and 
bonded shoes removed from the 
fixture and dropped into the chute 
directly above the fixture conveyor. 
As described in the text the chute 
carries the shoes fo a transfer con- 
veyor and the latter moves them 
along the inspection station. 


and through an overhead oven 
for drying the finish. 
At the exit end of this drying 
oven the conveyor dips at a machining station where 
the rear shoe assemblies are removed for grinding the 


OD. Here they have a number of grinders of special 
design, as illustrated. These are of vertical spindle 
type having a single wheel. Brake shoes are mounted, 
two at a time, in the fixture which is arranged to 
rotate at high speed. The operation produces an ac- 
curately finished curvature, held to close tolerance as 
to radius and alignment. 

Front wheel shoes are not ground here. Instead, 
they are shipped to the divisions as they come off the 
last drying oven conveyor and are ground by each 
division to suit its requirements. 


The autside surface of linings on rear shoes only is ground 
to close tolerances in a battery of special vertical grin- 
ders, one of which is shown here. Shoes are fitted in the 
revolving fixture seen in the center. Grinding is done 
with the small wheel on the vertical spindle in the back- 
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The Snowmobile, 


Canada’s Winter Vehicle 


ESIGNED for traversing 
D snow-covered highways 
and country terrain, the 
Snowmobile has become one 
of the established types of 
motor vehicles in Canada 
with over 3000 now in use 
there. This half-tracked ve- 
hicle, steered by skis and pro- 
pelled on caterpillar tracks, 
is being produced in two 
models at the rate of about 
1000 units a year by L’Auto- 
Neige Bombardier Limited 
factory, which is located at 
Valcourt, Quebec Province, about 75 miles south of 
Montreal. Recently the Minnesota FWD Corp., Inc., 
was appointed a distributing agency in the United 
States. 

The Snowmobile, which weighs 3600 lb and has a 
maximum speed of 45 mph, is equipped with a 115 hp 
engine, clutch, three-speed transmis- 
sion, universal joints, propeller shaft, 
and differential, all of Chrysler make. 

The frame is of all-welded construc- 
tion with the bottom of the chassis 
shaped like a toboggan so that the 
car can slide over deep snow. The 


Drawing showing ex 
terior details 


difference being in width. The C-18 is 16 in. wider 
with seating for 15 to 18 passengers as compared to 
12 passengers in the B-12CS. Payload is approxi- 
mately 1% tons. Among their new uses are school 
buses and tractors to move wood out of the forests, 
averaging loads of 12,000 to 15,000 Ib. 





body has a hardwood frame with 
plywood panels. On each side of the 
bogie are four wheels equipped with 
pneumatic tires and located between 
two rubber belts to which metal cross 
pieces are bolted to form the track 
Sprockets are rubber - covered to 
minimize noise. For heating, warm 
air is circulated between the flooring 
as well as in the body. 

The two models, B-12CS and C-18 
are the same mechanically, the only 


The Snowmobile moving 
up a snow-covered hil! 
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The Improved 


By Lou Meyer 
Vice-Pre lent, and 
Leo W. Goossen, 


Rated brake hp, 125 at 6000 rpm; 
Power curve of the Offenhauser 102 cu in. midget Top revolutions, as high as TO00 rpm; 
engine. Compression ratio is 15 to 1 and the fuel 
methanol 


9 


Number of main bearings, 3; 
Overall length, 23 in.; 
Overall height, 22 in 


N recent years midget automobile racing has 

become very popular, ranking next to base- 

ball and football from the standpoina of paid 
admissions. The speed of the little cars is phe- 
nomenal, being at the rate of 65 to 90 mph aver- 
age on circular tracks of from '4 to ‘2 miles in 
length. The power plants of these cars are lim- 
ited in piston displacement by certain regulatory 
formula and they must have sufficient power to 
produce this exceptional performance, and at the 
same time engine weight and overall dimensions 
must be held to a minimum. 

The Offenhauser Midget engine, manufactured 
by the Meyer & Drake Engineering Corp., Los 
Angeles, Calif., is used by a great many of the 
midget racers, more than 400 having been built 
to date. The original design, patterned after the 


LWSSSseeas 


le 


Indianapolis big car racing engines, was first buil 


n 1934 to meet a demand for this type engine 


The basic design has remained practically un- 
changed from that date although improvements 
have been made from time to time, in valve tim- 


} 


ng, compression ratios, bearing design, etc., f 


for 

etter performance and increased reliability. 
The following description and specifications ap- 

ply principally to the 1949 model: 

Number of cylinders, 4; 

Bore, 3.000 in.: 


Stroke, 3.625 in.: 


docbiodhes 


“ 
yootis 


Displacement, 102 cu in 
Compression ratio, 15 to 1 using methanol fuel; 


11 to 1 using gasoline fuel; 


Transverse section of the engine showing details of the valve 
operating mechanism, crankcase, connecting rod, efc. 


On the opposite page is a longitudinal section of the Offen- 
houser Midget engine 





1949 Offenhauser 
Midget Racing Engine 


Overall width, 13', in.; 

Weight, including i: 
7 Ib. 

The engine is the double overhead cam type, valves 


and out engagement of clutch, 


being inclined 45 deg from cylinder center-line and 
seating directly in the cast-iron hemispherical com- 
bustion chamber. 
is 13g in. and for the exhaust valves 1 5/16 in. 


Port diameter for the intake valves 


Valves have 45 deg seats and 19/64 in. stems. Ma- 


terial for the intake valve is SAE 3140 steel and an 
Valve 
guides are Meehanite castings machined to give a stem 
clearance of 0.002 in. for the intake valve and 0.004 in. 
for the exhaust No valve adjustment is pro- 
vided, 0.016 in. and 0.18 in. clearance being given for 


austenitic steel is used for the exhaust valves. 


valve. 


the intake and exhaust valves respectively at time of 
Valve lift averages 0.400 in. although both 
higher and lower lifts are frequently used. The valve 


assembly. 
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timing of the cam designated No. 4 is as follows: In- 
take opens 20 deg btce and closes 56 deg abc; exhaust 
opens 48 deg btc and closes 17 deg atc. Both tangen- 
tial and constant-acceleration cams are available, choice 
is determined by type of racing and buyers preference. 

Camshafts are nickel-iron castings, completely ma- 
chined, running directly in the aluminum housings and 
lubricated under low-pressure oil. They are driven 
through a train of 10-pitch spur gears, backlash being 
limited to 0.003 in. to 0.004 in. Gear material is 4620 
steel, carburized and hardened. All gears are ball-bear- 
ing mounted and lubricated by splash. 


Valve tappets surround double valve springs which 


exert 250 lb pressure when valve is fully open. Tappets 
have been a 1'% in. radius top 
which has a hard-chrome plated 
surface. A key is used to pre- 
vent tappets from rotating. The 
cylinder block is a one-piece cast- 
ing, the material being nickel 
molybdenum iron. It is com- 
pletely machined on the outside, 
water passages are large and 
valves amply cooled. The block 
is fastened to the crankcase by 
eight 7/16 in. studs. Aluminum 
block castings with cylinder 
sleeves shrunk in and valve-seat 
inserts have been tried with good 
results. 

The aluminum crankcase is 
the barrel type, incorporating a 
dry sump base. Hand-hole open- 


Right side view of the 102 cu in. midget 
engine with positive type in-and-out dog 
clutch. 


Lett side view of the Offenhauser 
plent 


ings are provided on each side 
of case for assembly purposes. 
This type design is used for 
rigidity as well as simplicity and 
is common on many racing en- 
vines. 
Connecting rods are fabri- 
ricated from drop-forgings of 
1340 steel and completely ma- 
chined. The rods are 6.625 in 
long center to center, and have a 
straight shank drilled for light- 
ness. Strengthening ribs are 
machined integral connecting to 
bolt-bosses. The bolts are 7/16 
in. in diameter, necked down for 
added strength. They are tight- 
ened with a torque wrench set to 
25-30 Ib ft. No locking means 
have been found necessary for 
the nut, and after two years of following this proce- 
dure there is no record of a nut coming loose when it 
was properly tightened. 

The crankshaft is machined from a solid round billet 
of 4340 steel and heat treated to Rockwell 35-38 C scale. 
Main bearing journals are 2'; in. in diameter and 
crankspins 2'x in. in diameter with ', in. radius fillets. 
Both pins and journals are hollow drilled for lightness. 
Oil is retained by aluminum alloy plugs, held in place 
by 14-in. bolts. Shafts are counter-balanced for smooth- 
ness and reduction of bearing loads. The weight of the 
crankshaft complete is approximately 35 lb. All shafts 
are magnafluxed for checks and cracks before using 

(Turn to page TA, please) 
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Tooling for Volume 


Production of Tractor Components 


0 dovetail with the production program of Harry 
Ferguson, Inc., which began the manufacture of 


small farm tractors last year, the Detroit Gear 


Div., Borg-Warner Corp., established manufacturing 
facilities in a plant at French Road in Detroit for pro- 
ducing transmission, rear axle and hydraulic pump as- 
semblies. These units are fabricated, assembled, and 
tested by Detroit Gear, then transported to the Fergu- 
son assembly plant on pallets ready for installation on 
the tractor assembly line. 


To build the Ferguson units, the shop is tooled for 


volume production with special purpose machines 
capable of high precision and hence giving full assur- 
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ance of interchangeability of parts. The plant has a 
large number of Baush vertical and horizontal way- 
type machines for drilling and tapping, Sundstrand, 
Newton and Cincinnati mills, and a large Kearney & 
Trecker three-way mill. In addition, there are 
Ex-Cell-O precision boring machines, Fay automatic 
lathes for rough-and finish-turning, New Britain 
chucking machines, W. F. & John Barnes horizontal 
way-type machines, and other equipment. 

The illustrations include two examples to indicate 
the pains taken to assure dimensional accuracy as well 
as alignment at final assembly in the tractor. The first 
of these is a two spindle Ex-Cell-O single-end precision 

boring machine for finish-boring the two main 
bores in the transmission case. As _ pictured 
here the machine has two long, massive boring 
spindles fitted with single point Carboloy tools 
Massiveness and rigidity are essential not only 
because the bores are large but also because the 
bores extend through two bulkheads, thus re 
Turn to page 62, please) 


Attention is drawn to the size and massiveness of the W. F. 
® & John Barnes two-way drilling machine deemed essential tor 
maintaining accuracy in machining operation in the transmission case 


2 Close-up of work station of single-end Ex-Cell-O precision 

8 boring machine showing a Ferguson transmission case clamped 

in the massive fixture. Note the two large diameter boring spindles 
ot the right. 


3 Here is a view of the final inspection fixture tor Ferguson rear 

® axle assemblies. The gearing is driven by an overhead motor— 

at the top center—through a flexible shaft. The operator is enabled 

to test for gear noise, the functioning of the pump, and sealing at 
axle ends. 








Sen! 


Cutaway drawing of North American Aviation supersonic 

wind tunnel. Major units, left to right, ar vacuum pump 

building, sphere-like vacuume chamber, test section and 
office building, and dry air storag tank. 
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Schlieren optical system consisting of light source, right 
center, which directs a beam of light to a parabolic mirror 
right, which in turn reflects parallel rays through fest sec- 
tion, center, to another parabolic mirror, lett. From the 
second mirror, the light is focussed upon a knife-edge as- 


sembly located in a camera, lower left center. The parallel 
light rays are deflected in the test section proportionately 
to the changes in the density of the air stream as it passes 


over the model. revealing aerodynamic information regard- 
ing supersonic airflow. 








PR HE accelerated developments in ai att propulsior 
t t 


methods, as a result of the k have mad 


possible flight speeds beyond the velocity of sound 


Due to the relative invulnerability of a vehicle travel 


t 


iv a speeds eq iivalent to rifle builets, supersonl 
flight is assuming ever-increasing importance in aerial 
Vartare oe ee 


Testing facilities for supersonic aero 
e United States are somewhat limited at th 


le present 


ime North American gained valuable experience i 


this field through the design and construction of : fate’ casey pir iake fo} 


mall supersonic research wind tunnel in 1946. Thi 


has provided operational and design informa 


h was later used in the design of the larger 2700 mph at sea level have been obtained with this 
g 
versonic wind tunnel. The small tunnel has a 1.75 equipment. 
t 
by 4.50 in. test section and uses the plant’s compressed The cost of meeting the power requirements for a 


iir supply Conditions equivalent to velocities up t larger continuously-operating supersonic wind tunnel 


45" 





Plan view of North American VACUUM CHAMBER SCHLIEREN DRY AIR 
supersonic wind tunnel showing 36'3" DIA OPTICAL STORAGE TANK 


general arrangement and size of SYSTEM 
major units 
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Supersonic Wind Tunnel 


Testing Up to 4000 MPH 


would be prohibitive to all but Governmental agencies. 
For this reason North American officials decided upon 
erecting a non-continuous flow (intermittent) type 
tunnel. This type of tunnel attains the same velocities 
with models of the same size as in the continuous flow 
tunnels, but at a fraction of the cost. 

The supersonic wind tunnel erected at Kochel, Ger- 
many, is an excellent example of the intermittent-flow 
type of tunnel. The supersonic aerodynamic develop- 
ments of the V-2 missile were carried out in this 
tunnel which began operating in 1937. 

North American’s new intermittent-flow type super- 
sonic wind tunnel is capable of producing Mach num- 
bers from 1.22 to greater than 5, which correspond to 
speeds of 930 to 4000 mph at sea level. It was pat- 
terned after the German Kochel tunnel, which has been 
moved to the United States and is being operated by 
the Naval Ordnance Laboratory at Silver Springs, Md. 

The operation of the tunnel is relatively simple. In- 
stead of air being blown in a steady, uninterrupted 
stream through the tunnel as in a continuous-flow 
pressure type, the air is drawn through by a vacuum. 
The duration for each run averages about 18 seconds. 
The test unit has a cross section of 16 by 16 in. which 
enables the use of relatively large models. The vacuum 
chamber has a capacity of 36,000 cu ft which insures 
runs of at least 15 seconds at all attainable Mach 
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numbers. The vacuum pumps employ a maximum of 
100 hp to evacuate the vacuum chamber between runs, 
and an average of seven tests or runs can be made in 
an hour. Automatic devices and instruments are used 
to record the experimental data during a test run. 

This facility consists of four major units: (a) the 
dry air storage chamber and air drying equipment, 
(b) the test building, which contains the tunnel proper 
and a data reduction office, (c) the vacuum chamber, 
and (d) the pumps and pump building. 

If the air is not dried before entering the system, 
the normal moisture will condense when it reaches the 
very low temperatures in the test section, and form a 
fog as well as a condensation shock, thereby prevent- 
ing visual study of the shock wave pattern around the 
model and erroneous force measurements respectively. 
Therefore, an air drying system using two com- 
mercial air drying units capable of drying the air to 
a dew point of —20F is used, with the dried air then 
being stored in the storage tank. In order for the 
stored air to remain at constant pressure (atmos- 
pheric), the upper part of the dry air storage tank 
contains a large flexible membrane that rises as the 
dry air is pumped in under the membrane in the stor- 
age chamber by the air dryers, and then later falls as 
the air is sucked into the tunnel during the test runs. 
This membrane separates the dry air from the rela- 





Mounting a guided missile 
mode! in the test section 
Nomie biocks, made of 
selected hardwood and 
mounted between aluminum 
plates, are shown here ex 
posed with fest section 
door open. Blocks of vari- 
ous sizes are used fo pro- 
vide air speeds equivalent 
to 930 to 4000 mph of sea 


level 


tively wet air that is outside of the storage tank, and flow through the tunnel), and (f) the fixed diffuser. 
permits the use of relatively inexpensive equipment The vacuum chamber is a steel structure with two 
tor air drying hemispherical heads attached to a central cylindrical 
The test building houses the wind tunnel prope band. The heads have no internal bracing. The 
The tunnel consists essentially of ducting that con- chamber is designed to withstand a complete vacuum 
nects the dry air storage tank with the vacuum and under running conditions will normally operate 
chamber. This ducting is made up of the following between a 30 per cent and 99 per cent vacuum. When 
units, starting from the dry air storage tank and pri completely evacuated the chamber has a total external 
yressing to the vacuum chamber: (a) the contraction force of 12,000,000 lb acting upon it. 
section, (b) the inlet gate valve (used for closing off The pump building houses the vacuum pumps used 
the dry air storage chamber), (c) the working section to evacuate the vacuum chamber. These pumps are 
where the test section, nozzle blocks, and models are capable of evacuating the chamber from atmospheric 
located), (d) the variable diffuser (which improves the pressure down to a 99.0 per cent vacuum in 37!2 
efficiency of an intermittent flow type tunnel), (e) the minutes. The pumps have a capacity of 5880 cu ft 


quick-acting gate valve (which starts and stops the air per minute of free air. 


Taxes and Demagoguery 
By Louis Ruthenburg 


\ hundred years ago Marx and per bracket rates might some day go There is the Clayton Act, for exam- 
Engels published the Communist Mani- as high as five per cent! ple, which was enacted in 1914 and 
festo. There is set forth the program telatively nnocuous over a long which holds labor organizations to be 
for bringing about communism. The period, our tax policy now destroys immune from provisions of law which 
econd step recommended in that pro neentive and so dangerously restricts impose penalties for monopolistic prac- 
gram is a graduated income tax. I: nvestment that the future of our en- tices. 

1914 we, the people of the Unite viable economy is threatened Then the Norris-LaGuardia Act of 
States, first applied that pha f t History may reveal that 1914 was 1932 limits our courts of law in the 
communist program the fateful year of the United States matter of enjoining labor unions, al- 

Our graduated fed ! > ti f America. Then we applied tax though it does not limit the power of 
was instituted after ye: f debate, me: lestined to threaten our bene- injunction with respect to other groups 
after the Supreme Court of t ted ficent economy, and i h ame or individuals 
States had declared such a tz ink ar th > We nacte ie first of ¢ The Wagner Ax 


1 


‘'t, which became the 
stitutional and after onstitutional . f laws wh olate the basi law of the land in 1935, provides penal 
amendment. The early rates were not yrec of equality u le by ties for certain “unfair labor practices” 
burdensome, although a few fearful besto special privilege labor on the part of employers. It, however, 


ouls then expressed the fez ni i} ions (Turn to page 72, please) 
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Measuring Piston 


Ring Wear to 
One Millionth Ounce 


Radioactive piston rings permit measuring metal worn from them to as 
little as one millionth of an ounce. In this photo a radioactive piston ring 
inside the expander, is being removed from the protective lead case af the 
laboratories of the California Research Corp., Standard Oil Co. of Cali- 
fornia subsidiary. It then was installed in a single cylinder test engine and 
after four hours of operation a sample of oil taken from the engine. A 
Geiger counter was used to measure the amount of metal worn trom the 
activated ring 


—_—————_> 


Pouring back sample of oil after 
Geiger counter test. 


RADIO ACTIVE 
OPERATION 


Wear rate of piston rings during 
break-in-single cylinder, 4 cycle 
Diesel engine—4'/, inch bore. 
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Measuring the amount of metal! worn from radioactive piston 
ring by testing a sample of oi! trom the crankcase with a 
Geiger counter. 
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Testing the radioactivity of a piston ring before 

running a fest. The pointer on the gage indicates 

how "hot" the ring is. I? was irradiated at one of 

the Atomic Energy Commission's chain-reacting 
piles at Oak Ridge. 





Sparks “Little Six’ Being 
For 1949 Indianapolis 


LTHOUGH four end eight cylin 
A der engines are by far the 
most popular for automobil 


racing, the Sparks “Little Six” has 
demonstrated that a six can perform 
as well as engines having more or 
less cylinders. Developed especially 
for racing at the Indianapolis track, 
it powered the car that won th« 
“500” there in 1946 with George 
Robson at the wheel. Since then it 
has not raced at Indianapolis due to 
being involved in the drivers strik: 
n 1947 and last year it developed a 
cracked cylinder block before the 
race. The car, now owned by Ray T 
Brady, automobile dealer, has been 
entered in the coming May 39 classic 
at Indianapolis. The engine was re- 
turned to Art Sparks, its designer 
and builder, for rebuilding, which 
consists of the following: 

Install complete new cylinder block 
together with its component parts 


yy 
he sm “aay 


y 
MH 
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such as valves, guides and springs, 
rebabbit and line bore all bearings, 
regrind crankshaft, make and install 
new pistons and rings, grind new 
camshaft same as the one now in en- 
gine, and build new _ intercooler 
which will be of slightly different 
design and is expected to give still 
better results. 

The Sparks engine is of the double 
overhead camshaft type with a bore 
of 3.208 in. and a stroke of 3.750 in 
Piston displacement is 183 cu _ in. 
Peak output (flash reading) is 412 
hp at 7200 rpm; holding horsepower 
for one minute is 356 hp. 

Supercharger boost is 18 lb at an 
engine speed of 6500 rpm. The 
Sparks-designed supercharger of 
non-diffuser type is torsion bar 
driven and has a 5.9 to 1 step-up ratio 
from crankshaft to impeller speed 
Oil at 18 psi pressure is supplied to 
Cross section of the Sparks engine showing details of the valve mechanism the plain lead-bronze spindle bearing 
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Rebuilt 
Race 


trom the supercharger’s self-contained dry-sump 
viling system through a distributing ring in the 
sleeve which is provided with veins to carry 
pressure to the thrust face. A step type oil 
slinger ring forms the seal between the bearing 
and back face of the impeller. 

Satisfactory operation of the spindle bearing 
is due to the accurate meshing of the three driv- 
ing gears spaced at 120 deg around the spindle. 
These gears are ground with a tolerance of 
0.0002 in. Housings also are held to the same 
close tolerance. It is said that the lead-bronze 
bearing shows no appreciable wear after 2500 
miles of racing and practice driving on the In- 
dianapolis track. 

The supercharger is located between the car- 
buretor and the intercooler. Fuel used is ethy! 
alcohol anhydros. Compression ratio is nine 
to one 

Intake valves have a head diameter of 1.75 in.., 
a lift of 0.406 in. and a seat angle of 30 deg 
Head diameter of the exhaust valves is 1.625 in 
with the same lift and seat angle as for the in- 
take valves. Intake valves open seven deg be 
fore top center and close 40 deg after bottom 
center. Exhaust valves open 42 deg before bot 
tom center and close 10 deg after top center 
Tappet clearance (cold) is 0.028 in. intake, 0.030 
exhaust. 
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Longitudinal section at front of engine showing arrangement 
ef timing gears, oi! pump. etc 


Pistons are sand cast aluminum alloy. They weigh 360 
grams each and are provided with two 0.0625 in. compres- 
sion rings and one 0.155 in. oil ring. 

Connecting rods are SAE 6140 steel, heat treated for a 

hardness of Re 40. 
Rod weight is 912 
grams and center- 
to-center length is 
7.125 in. The nickel 
babbitt bearing is 
2.062 in. in diame- 


ter. 


George Robson in the 1946 In- 

dianapolis winner. Robson was 

killed later that year in a dirt 
track accident in Georgia. 
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Aircraft Fixtures Adapted 


WIN COACH CO., with plants in Kent, Ohio, Buf- 


falo, N. Y., and Canada, has developed a num- 
sub-assembly 


ber of very efficient fixtures for 


ind assembly of practically all body parts 














fc 


ir its gaso- 








line engine driven buses. In making the changeover, 
aircraft production techniques were adapted to bus 


production, and thousands of feet of obsolete aircraft 


fabrication fixtures were cut up or disassembled, and 
then reworked into body assembly fixtures. 

These fixtures were designed by James 
Milliken, superintendent of tooling, and aides 
at the Buffalo plant, and the work was done 
in the plant tool room. For accuracy in con- 
struction, fabrication proceeded with transit 
level, spirit level, straight edge, height gage, 
vernier tool and plumb bob. 

As rigidity was desired in fixture sub- 
structure, steel oil casing of graduated sizes 
ip to about 10 in. diameter was used for 
sub-structure members. Angle iron of varied 
sizes was used in other phases of construc- 
tion. As a fixture was completed, it was 
moved as a unit to its place in the production 


layout 


Oil casing tubing, welded construction, and leveling lugs 
are among fire features of this walk-in fixture for roof sec- 
tion building 


Prints are made on metal or wood on this printing ma- 
chine, working from templates and lofted dimensions. 
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to Building Bus Bodies 


By Walter Rudolph 


All fixtures have leveling lugs where they touch the 
tloor, and once a fixture is in place, adjusting bolts, 
straight edge, and spirit level or transit are used to 
bring it level. 

One of the largest and most expedient fixtures is a 
walk-in setup used to bring together bus roof sections, 
down to about midway of the bus structure. It is de- 
signed for minimum interference with workers, some 
seven gangs of which can do assembly work with it 
simultaneously. 

The permanent vertical center of the 
maintained with targets, painted red, located on five 
cross tube members. Targets on fixture sides estab- 
lish centers for carlines. 


fixture is 


Sides of the fixture are sec- 
tioned, each section made for a window. 

Base plates for each section are made of machined 
steel and are jig-bored for accuracy in leveling. They 
are suspended on headless screws which are alongside 
of each locating bolt, all of which rests on angle iron 
on top of tubing subframe members.- No shimming is 


Close-up view of carline locators for roof section showing locating plates 
tor different shapes 


Below is the fixture used for the front lower assembly. All fittings are 
adjustable for different models. 


[xX 


" 


Automotive INpustrits. April 1, 1949 





Corlines are checked for curvature against positively locoted angles on 
@ table and corrections are made by means of the push-pull bending 
device 


to a template A manual worm gear arrangement, 
made by Twin Coach, is used to straighten slight im 
perfections, by pulling or pushing, work being done 
on one corner of this table after removal from the angk 
locaters. 

We have the picture, then, of very accurately formed 
parts coming to the top assembly fixture. A worke1 
takes a carline, fits it into a slot, pins go into tooling 
holes and locaters are met, and clamps are closed 
After carlines are in, skin pieces are easily fitted into 
place. Electric and air facilities are right at hand 
near the fixture, and power tools are used to rivet or 
screw during assembly. 

A header piece, rolled and rigid, goes into place 
across carlines. It is a lofted piece which tops win- 
dows and is located by holes in carlines. Sub-as- 
sembled windows snap into locaters and are tied int: 
carlines. Alumilastic sealer is used in some joints be- 
fore riveting or screwing. 

A longitudinal stiffening belt is sub-assembled with 
skin pieces, which then go a chassis or bottom fix- 
ture, as it is called. In this fixture, primarily of the 
same construction as noted before, all trusses for the 
chassis are brought together for the bottom half of 
the bus and the rear end. (Top of rear is made it 
roof canopy assembly.) 

This fixture has its sub-framing covered for the 
comfort and higher efficiency of assembly workers. It 

Turn to page 70, please) 


ever permitted on these base plates. 

Locating bolt holes at strategic intervals along fix 
ture sides makes it easy for assembly workers to 
change from one to another of the six current bus 
models being manufactured. In a minute or so, wit 
each man in a crew of a dozen or more doing an allo- 
cated duty, a crane can lift off the top of the fixture, 
hase plates can be removed or slid along, and bolts 
placed in different holes. 

Locating clamps, cleco pins, slots and tooling holes 
in bus parts are factors in the actual assembly work 
Assemblers are not permitted to make any basic ad- 
justments of fixtures—a tool man does this work. 

Aluminum skin pieces of the bus top are lofted 
From a template, pieces are drafted on sensitized steel, 


scribed, and a roller picks up the impression to make 


a number of metal prints. Pin holes for locating on 

the fixture are accurately marked and drilled 
Carlines are bent on a stretch press. Then they are 

laid on a special table in angle locaters, and compared 


Smaller fixtures such as this one for front lower assembly, are of the 
same tubular construction and have the same type of locators, clamps 
etc., as the larger fixtures 
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Passenger Cars and 
Production Problems Highlight 


SAE Meetin 


By Joseph 


HE SAE National Passenger Car, 
Body, and Production Meeting, held 
in Detroit last month as one of the 
of streamlined national 
with E. N. Cole, chief engineet 
tf Cadillac 


ronounced a signa 


irrent series 
ieetings, 
as general chairman, was 
success the 
and attendance 
Clinic, devel 


the 


from 
tandpoint of 
The Product 


The 
e chair 


nterest 
yped under 


writer, Was 


ion 

nansnip ¢ f 

central attractior because 
. of 

s. Featuring a wide range of 


primarily 


represented an experiment majo. 


ibjects related to the manufacturing 


rocess, tl liniec had seven individual 


anels in operation simultaneously, the 


ght panels on the program encompass 
group of 57 acknowledged experts 
field. From standpoint of 


an 


ic day was almost ex 
drawing 
around 700 productior 


» country. 


avagant success somewhere 
ner f 


discussion at the Preven 


Mainter 


about chip disposal 


meeting 
There 


use of 


ance centered 
was lively 
lebate regardin chips cor 
removal by 
s and dis- 
nethods 


eyors as T 


hand methods. ad\ age 


The 

advantages of both were 
ouched on and it interesting to tind 
of the 
and methods and were 


however, 


was 
t plants favored 
ising them, All 


that the first problem 


a me large 
agreed, 
was to provide adequate means for get 

gy chips out of the machines. 
the 
were: 


older 


Among other subjects 


to 


machines, how 


recelving 
handle spare 
to dete 
what stock to carry, etc.; and the 
ubrication of conveyors, particularly 
through and fur- 
Considerable interest was shown 


omment now 
parts for 
nine 
nes running ovens 
aces. 

the maintenance of machine tools with 
the incident problems of hydraulic sys 
tems, electrical systems, and accessories. 

The Surface Finish panel was another 
ew venture designed to air the prob- 
lems to be considered in setting up indus- 
try standard specifications. Much of 
the discussion centered about the use of 
instruments such as the Profilometer, 
the Brush Analizer, and optical methods. 

Considerable interest was expressed 
n the growing development of visual 
surface finish standards. The use of 
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Geschelin 


such standards is not new, but genuine 
interest was never as high as it is today 
and considerable importance-is attached 
to new developments such as the GMR 
“gold” reference blocks, and 
specimens being developed by the Norton 
Co., One of 
not to 


standard 


the moot 


ify the 


among others. 


points whether o1 spec 


nethod of tablis 


machining 


plant standard, since surface 
standards must be related to the nature 
of the 7 


at the meeting 


machining method The conser 


sus was that choice 
val 
to the production department. 

At the Production 


Manufacturing Control 


method of metal rem must 
sessions on 
d Stu 
ranged over a 


wi interes 


establish 


variety 


ing 


sales forecast 


from 
ol of inventories it 
o inventory 


ont! job lot plants, 


turnover, scheduling of 


work to meet delivery requirements, and 
lgetary control. Considerable interest 
pplication of IBM 
planning and 


ae 
was expressed in the : 
for 
Incentives, 


scheduling. 


svstems 
payment, and reg 


employment also were 
upon, It 
plants, 
ious production flow 
to prevent undesirable 
fall in employment rolls. 
Gear Design and Production received 
inusual attention and discussion covered 
every phase of the problem for every 
f gearing current 
For obvious reasons much 


ularization of 
tnat in 


agreed 


to 


touched was 


large scheduling maintain 


do 


and 


conti 


would 


most rise 


conceivable type o 
the industry. 
of the interest was on the manufacture 
of transmission gears and the design of 
lubrication systems. 

While it was hoped that Inspection 
and Quality Control would spread to 
questions of inspection methods and gag 
ing, the audience showed its interest 
specifically in the now spreading tech- 
nique of statistical quality control. Ques- 
tions dealing with the establishment of 
such systems in plants of every size and 
the nature of the line organization for 


in 


the purpose easily dominated the session. 

Materials handling covered the many 
aspects of the subject in current prac- 
tice, including types of materials hand- 
linge quipment, methods of dispatching 
and consideration of the economics of 
each problem when it is found necessary 


to change methods or expand facilities 
It was most interesting to find that 1m- 
portant universities in various parts of 
the country are considering the estab- 
lishment of formal courses in materials 
handling and the latter part of the meet- 
ng was devoted almost entirely to this 
development, with several university 
professors contributing to discussion. 
The Heat Treating and 
Body Steel drew the largest attendance 
Abstracts of at the 
end of this important, 
however, to mention that discussion cen- 
tered about 
tempering 
induction 
important 


panels on 


papers 
article. It is 


are given 


aus 
and 


sucn 
ipering, 
the 


press 


new methods as 
and 


heating. 


ma 

iaps most 
development in shop 
technique is the Bonderizing of sheet o1 
jlanks to provide 


drawing 


lubrication for deep 


operations, thereby increas 
» make deeply draw: 


M. Darse 


paper on this subject 


ing the ability t 
parts without spoilage. V. 
of the 
mentioned later that phosphate coa 

applied 


the author 


gave equally good results when 


to aluminum sheets 

Passenger car and body sessions 
be covered by the publication of ab 
stracts of many of the papers in an early 
ssue of AUVOMOTIVE INDUSTRIES. By all 
odds the attendance for 


single session was found on the third day 


largest any 


at the Symposium on test methods, and 
late were presented or 
the Cadillac engine, and the possibilities 
of using air cooled engines for passenge1 
In describing the new Cadillac 
engine, Barr and Cole set an enormously 
high standard in their method of presen 
tation and particularly in the attention 
given to the solution of special problems 
Every m 
pletely documented with charts and tab 
ilations, giving an unusually fine pic 
ture of how and design were 
coordinated to produce the end product 

Carl F. Bachle, made a presentation 
of his thesis that the modern aircooled 
the ideal powerplant for 
His attack on the subject 
was organized, well documented 
and admirably presented. 

The dealing 
Trends in European Design, which was 
addressed by Reid A. Railton, gave an 
unusual picture of the wide differences 
in design philosophy between motor car 


when papers 


cars. 


phase of the subject was c¢ 


researc 


engine Was 


motor cars. 
well 
with 


opening session, 


design and performance elements in the 
USA and Europe. The discussion period 
brought out considerable support for the 


15 





soundness of American design for the 
driving conditions in this country. 

Before the end of the the 
Production Activity committee decided 
definitely to schedule a similar clinic 
day for the next National Meeting to be 
held in Detroit in 1950 

Although not on 
of the meeting, a paper dealin 
Application of Radioactive Tracers 
engine Pinotti, Hull, and 
McLaughlin, California Research Corp., 


meeting 


the formal program 
g with the 
in 


researc! 


was presented at one of the sessions. 
While the technique is as new as atomi 
fission and requires considerable further 
development, it was agreed that it offers 
an entirely fresh approach to the study 
of wear and the effects of lubricants and 
other factors on the life of an engine. 
The technique is illustrated elsewhere in 
of AUTOMOTIVE INDUSTRIES 
Abstracts of papers presented at the 


this issue 


Production clinic 


with 


are presented here 


Induction Heating for Forging and Heat-Treatment 


By A. W. Herbenar 


The use of high frequency energy for 
for 
operations has long been recognized by 
ndustry 


heating metals various processing 


as a very efficient means of 
effecting economies and production rates 
not readily at 
Yet, high frequency 
conversion equipment and auxiliary in 
duction with 
expanded knowledge of 
istics of induced high fre 
quency currents, have carried the field of 
application of induction heating far be- 
yond normal expectation. 


inable by other methods. 
recent advances in 


equipment, 


immensely 


coupled an 


cnaracter 


As typical examples of modern trends 
n the application of induction heating 
for forging, it may be advisable to cite 
and briefly describe various installa 
tions which have reached the manufac- 
turing stage or are currently 
tion marked 
manufacturing costs. 

One 
parts 


in opera- 


effecting reductions in 


manufacturer of automotive 
s employing a special remote in- 
duction heating station to automatically 
upset and manually blank two ends of a 
bar simultaneously. The bars are hop 
per fed through two channel type induc- 
tor coils which heat approximately 3 in 
of each end to the required forging tem- 
perature. A mechanism ther 
transfers the bar to a double upsetter, 
providing the Rayo-Tube temperature 
control has not rejected the piece due to 
improper temperature. 
both 


transfer 


After upsetting 
the 
underlying conveyor 
which delivers it to a press for a manual 


ends simultaneously, piece 


drops into an 
blanking operation 

Another manufacturer of automotive 
parts employs a special remote induction 
heating unit for automatically forging 
one end of a cold headed blank. Blanks 
fed intervals through a 
series of two solenoid type coils, which 
heat the headed end to 2200 F leaving 
of the blank cold. 
As the blank drops from the second coil, 
it is automatically picked up at the cold 
end by a hydraulically actuated transfer 
mechanism which carries the differen- 
tially heated blank into upsetter 
This unit is also equipped with 
matic temperature 
sponding selectors. 

Induction 


are hopper at 


he remaining portion 


t he 
auto 
and 


contro] corre 


heating also is currently 
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for 
operations 


hardening, 


being used various types of heat 


selective 
through 


namely, 
selective 


treating 


surface 


Welding as Applied 


By John F. Rand 


The average automotive body as pres- 
designed, contains over 8000 spot 
welds. Accordingly, in 
order to produce 5000 bodies per day, 
automotive body plant must make 
40 million resistance 
welds in a 24-hour period. 

In the newer designs of automotive 
frames, is a definite trend to the 
replacement of the previous riveted con- 
struction with are and resistance weld- 
ing with a consequent increase in frame 
rigidity and fatigue strength. A typical 
frame of the newer design has approxi- 
mately 600 in. of are welding and about 
170 resistance welds. About 450 in. of 
the 600 is deposited by automatic arc 
welding with the remaining 150 applied 
by the manual metal are process. Ata 
production rate of 5000 frames per day, 
an automotive frame plant must there- 
fore complete approximately 250,000 ft 
or 47.5 miles of are welding and 850,000 
resistance welds every 24 hours. 

Within the last or eighteen 
months the problems of high rate pro- 


ently 
and projection 
an 
approximately 


there 


year 


duction of resistance welded assemblies 
at minimum cost have been approached 
radically different angle. This 
has been made possible by the develop- 
ment of welding equipment capable of 
producing assemblies as fast as the 
major components are stamped. In such 
the are inte- 
grated with the stamping press lines for 
When suitably de- 
operating welding equip- 
series with the stamp- 
and a straight line flow of 
material can be obtained from the orig- 
inal steel blank to the finished major 
component. Welding machines can then 
I with the stamping 
transfer of material 


from a 


cases, welding machines 


mator components 
signed, fast 
ment is placed it 


ing presses, 


ve synchronized 


and the 


presses 


hardening, through and 


selective annealing. 


neat-treating 


A typical installation of noteworthy 
of induction heating for selective 
hardening can be found in the following 
application: A manufacturer of auto- 
motive parts is now inductively harden- 
ing a part directly in conjunction with 
the machine operation. In this particulat 
application the part is hardened at the 
eighth station of an eight-spindle ma- 
chine integral with the cut-off operation. 
The average distortion occurring during 


use 


such hardening operation is less than 
0.002 in. The cutting fluid is employed 
as a quenching media 

Induction been used in 
conjunction austempering 


martempering on an experimental basis. 


neating 
with 


nas 
and 


Induction heating and a subsequent mar- 
lends itself to 
hardening numerous small parts where 


tempering operation 
distortion and residual stresses present 
a contending problem. 


to Body Construction 


all, Ford Motor Co 


through the stamping presses and weld 
ing machines and from one to the other 
can be accomplished by suitable automa- 
tic handling equipment which does not 
require manual effort on the part of the 
operators. 

Bearing mind factors which 
produce the necessary temperature 
the formation of a weld nugget, four 
principal metal conditions can be listed 
which may cause difficulty in the pro 
duction welding of body steels. These 
are poor metal contact, oxidized meta! 
surfaces, dirty or coated material and 
inadequate flange width or overlap pf 
the material. 

Although the of the various 
metal conditions leading to production 
welding difficulties have been discussed, 
it should be understood that there are 
considerable variations in the degrees 
of difficulty that will be experienced. 
Obviously a heavy coating of dirt or 
other foreign matter will produce the 
unfavorable results described while a 
lesser amount of dirt may cause little or 
no trouble. The only positive criterion 
that can be used in establishing the lim 
its for these various conditions is the 
actual production operation of a resist- 
ance welding machine. If a particular 
welding machine can be set for clean 
stock and still make acceptable welds 
on steel coated with a certain amount of 
oxide, dirt or other materials, then ob- 
viously that amount of foreign material 
s not harmful. However, if the machine 
settings must be changed, it will usually 
mean that the steel condition is unaccept- 
able for high production operations 
since it is obviously impossible to ex- 
amine the individual pieces of incoming 
material and change the machine set- 
tings from sheet to sheet. 


in the 


for 


results 
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Quality in Drawing Steel 


By C. A. Burkhalter, Wheeling Steel Corp. 


In the case of sheets of all kinds the 
steel industry net shipment for eleven 
months of 1948 amounted to 14, 820,000 
tons or 24.7 per of finished 
shipments, by far the largest commodity 
item of the total. 


cent steel 


Deep drawing sheet steel requires the 
absorption of applied forces by definite 
amounts of deformation and stress and 
some of the properties which affect its 
behavior are rupture strength, rate of 
strain hardening, and flowability. Com- 
licating the evaluation of these proper- 
ties are shop practices such as lubrica- 
tion, speed of drawng action, hold down 
pressure, and intricate designs. With 
all of these variables, any satisfactory 
test should meet the following require- 
ments: 

1 tate material somewhat closely to 
actual press performance. 

2—Must be consistent, reproducible, 
and differentiate between materials of 
only slightly different qualities. 

3—Must be simple and rapid. 

Tests such as scribed squares, bend 
tests, cupping test, and bulge tests are 
reasonably simple and rapid, but when 
failures are encountered the above tests 
must be supplemented to determine the 
cause. Tensile tests, X-ray, microscopic 
and chemical analyses, some or all, may 
be used in any extensive final enalysis 
but are too time consuming and costly 
for routine testing. 

It would be satisfactory and desirable 
if we had a simple, practical, and not 


too time consuming and costly method 
of measuring or evaluating drawing 
quality material, and the user, thus 
being in position to specify as desired 
or as deemed necessary, would then as 
sume responsibility for application and 
final results of material supplied to his 
specification. This would be especially 
desirable in connection with warehouse 
distribution of material. 

The designing engineer and the shop 
man naturally wish to make a stamping 
with the minimum number of operations 
and with the lightest practical material. 
Probably seldom the operator in 
this field of operation need to recognize 
thinning or thickening of the section or 
of work hardening that might lead to 
subsequent cracking, but it may get close 
to the point of breakage or of maximum 
reductions in which both the producer 
and user are interested. And then we 
encounter that controversial problem 
whether the material is too light or the 
draw or stretch too great or the quality 
not what it ought to be. 

The nearest we have come to a mea- 
suring stick is by the establishment 
of the “breakage allowance” practice 
on the part of the user. Often the 
design makes necessary heating or 
stress relieving during or after certain 
drawing operations in which the pro- 
ducer cannot share any responsibility, 
but which further complicates the al- 
ready complicated problem, which we 
have found from experience. 


does 


- Chemical Surface Treatments to Aid Drawing 


By V. M. Darsey, Parker Rust Proof Co 


Extensive work was done by us, our 
German licensees, and by Dr. Fritz Sin- 
ger in Germany on the use of phosphate 
coatings to facilitate the deep drawing 
of steel. Today wide use is made of phos- 
phating to reduce friction between the 
meta! and die in the drawing of steel. 

Conversion of steel surfaces to a phos- 
phate coating permits more effective and 
reliable lubrication than possible with 
uncoated steel. The affinity of the phos- 
phate coatings to absorb oil has long 
been utilized in corrosion prevention. 
Phosphate coatings owe their principal 
usefulness in drawing metal to the fact 
they provide absorbed lubricant between 
the work and the die, which is very diffi- 
cult to squeeze out even under very high 
pressure, and provide a means of defi- 
nite mechanical separation between the 
work and die. Such a combination of 
chemical coating and lubricant prevents 
as far as may be possible, metal-to-metal 
contact under the conditions of temper- 
ature and pressure produced in most 
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any given drawing operation. Using 
SAE No. 20 oil reduced with equal parts 


by volume with kerosene, the largest 
diameter of uncoated blank which can 
be drawn is 5.70 in. using a 2.84 in. 
punch. Bonderizing the steel made pos- 
sible an increase in the blank of 3/16 
in. to 5.89 in. Calculations show this 
to represent a reduction in friction of 
60 per cent. It is estimated even higher 
reductions in friction would result from 
the use of better lubricants in conjunc- 
tion with the phosphate coating. 

In the cold drawing of carbon steel 
seamless tubing, Bonderizing is widely 
ised. Tubes are immersed in the phos- 
phating bath for two to 10 minutes, 
water rinsed, followed by a dip in an 
aqueous emulsion lubricant. The tubes 
are thus phosphate coated inside as well 
as outside, and contain a uniform film 
of lubricant absorbed in the coating. 
Such processed tubes are drawn at 40 
to 100 fpm as compared to 24 to 50 ft 
for tubes without phosphate coating. 
Under equivalent drawing conditions 
phosphate coated tubes are reduced 35 
per cent to 45 per cent compared to re- 
ductions of 25 per cent to 35 per cent for 
uncoated tubes. Tests indicate 25 per 
cent to 50 per cent of the phosphate coat- 
ing is removed in each draw in tube 
forming. 

In a test, 5000 carbon steel blanks from 
which hub caps were drawn were Bon 
derized prior to the forming operation. 
Without any change in the die set-up 
or drawing lubricant, they all drew sat- 
isfactorily and practically eliminated 
the appearance of orange peel in the 
drawn hub caps. The time for metal pol- 
ishing prior to plating was only one- 
half that required for polishing un- 
coated blanks. Scratches were mini- 
mized sufficiently that much finer abra- 
sive could be used in the polishing oper 
ation. 

A new technique in the manufacture 
of automobile bumpers consists in meta] 
polishing the blanks, Bonderizing and 
lubricating prior to forming. The phos- 
phate coating and lubricant reduces 
scratches, preserves the original pol- 
ished surface, and is said to permit the 
forming of bumpers with considerably 
less polishing cost prior to plating. 


Salt Bath Heat Treatment as Applied to Automotive Parts 


By L. B. Rosseau, Assistant Vice President, Ajax Electric Co., Inc 


A salt bath has characteristics pecu- 
liar to itself. First of all since the work 
immersed in salt is completely sealed 
from the air, no scaling is possible. Sec- 
ondly, by suitable chemical control, its 
effect on the surface of the work can be 
controlled. It can be carburizing, neutral, 
oxidizing, reducing, or nitriding as the 
conditions demand. Thirdly, while ca- 
pable of extremely rapid heating, rough- 
ly one fourth of the normal time, it can- 
not overheat and the heat shock on load- 
ing into the molten salt is reduced. Salts 


are available to permit operation from 
300 F to 2400 F. 

What are the qualifications of the 
salt bath furnace to meet the require- 
ments of the automotive industries? 


1—Its 
permits 
space 

2—The installed cost per unit of produc- 
tion is low, often the lowest available 

3—It provides accurate temperature 
trol. Not only can the furnace easily be held 
to plus or minus five deg. in any portion 
of the bath, but furthermore, it is impossible 
to overheat the work in any way no mat- 


rate of 
per 


extremely 
large 


high 
production 


heating 
unit of floor 


con 


(Turn to page 76, please) 





B-65—Tracer Controlled 
Milling Machine 


Largest capacity Keller machine for 
automatic electric controlled 
milling has just been completed at 
Pratt & Whitney, West Hartford, 
Conn. This Keller BG 22 is furnished 
in three capacities—10 ft by 5 ft, 12 
ft by 6 ft, and 14 ft by 7 ft. The ma- 
chines are capable of the 
full range of punches, molds and 
similar tools required auto 
motive, aircraft, Diesel and 
similar industries. A job may be either 
profiling in two dimensions or repro- 
luction of impressions and reliefs 
three dimensions Masters may 
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Pratt & Whitney Kel 
BG -22 machine 

automatic electr 
tracer controlled m 


ler 
for 
ic 
i/l- 


ing. Die cutting capac- 


ity 14 # by 7 fF 


B-66—Automatic Lathe 
For Camshaft Turning 


} 


LR center 


Seneca Falls center 
drive Lo-swing auto- 


matic 


athe 


mode! LR 


nv 


and chamfers all bearings, and oil 
pump gears and cuts interrupted oil or 
“banana” grooves in a single operation. 
The lathe is equipped with a two-jaw 
scroll chuck which clamps and drives 
the shaft from the cam located adja- 
cent to number three bearing. The 
chuck jaws are opened and closed with 
permanently mounted, gear type, 
hand wheel shaft. The air operated, 
swivel type tail-stock is operated with 
two air cylinders, one of which swings 
the hinged upper section vertically, to 
permit easy loading and unloading in 
a line parallel with the centers, thus 
eliminating all overhang of the tail- 
stock center. The second air cylinder 
controls the movement of the spindle 
auill. Both movements are controlled 
by a four-way control valve. 
The “banana” grooving attachment 
driven and timed from the main 
drive shaft and imparts a shuttle mo- 
tion to the grooving tool slide, which 
is mounted—with other squaring tools 

in a block on the rear slide. The 
driving head swivels on the chuck drive 
housing and follows the “feed in” and 
“feed out” movement of the rear slide. 
The “banana” grooves are always cut 
in definite relation to the chucked cam 
mn the camshaft. 

The machine cycle is as follows 


a 


ie 


The 
between 
jaws and 


operator places the camshaft 
the chuck 
starting 
slides and tools ad 
in rapid traverse to the cutting 
I ition and ther 
feed. The 


grooving t 


centers, closes 
the 
carriage 


operates spindle lever. 
The front 
Vance 
slow down for normal 
squaring, chamfering and 
i 


ools, mountec two auto 
attachments, are 
after the 


ceased cutting. 


on 


natie back squaring 
to cut 


immed ately 


irning tools have 
tools have ceased 


les 


the rear 

tools 

irned to the sta 
All movements 
ally controlled; the 
j the 


ads 
lever 


and sl! are re 


rtinge 


in rapid 


pos! 


averse. are automat 


operator simply 


and unloads parts and oper 


utes the starting 
Product 
reported 
ur. 


on at per cent efficiency, 


to be 80 cam shafts per 
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B-67—Universal 
Cutter and Grinder 


Gallmeyer & Livingston Co., Grand 


Rapids, Mich., features a new small 


Gallmeyer & Livingston universal cutter 
and tool grinder, model 10 


grinder- a 
cabinet 


tool 


iversal cutter 
driven 
machine, 
Hand wheel at top of the 
aises and lowers the column and head 
Longitudinal 
ated by either 
front of 
in the rear. of the 
saddle is operated from practically any 
position by means of a hand wheel 
front of the 
rear of the machine 
Graduated dials in thou 
sandths are provided for both vertical 
and transverse movements. 
Head of the model 10 
wivelled through 180 deg and in 
stantly locked at any Table 
nay swivelled to 90 deg either side 
center to provide any relation be 
tween and the grinding whee 


and 


otor mode} base 


machine 
be 


lever 
by lever 


movement 
hand 
the 


Cross 


may oper 


Wheel o1 on 


the machine ot 


movement 
th 
on 
and on the 


the machine 


reading 


nay be 
setting 


table 
“) ndle 

ball 
pindle requires no lubrication for the 
life of the bearings. The 
lriven through vee-belt 

bearing 
of the 
speeds are provided. 
;0 In. 


fhe yrease-sealed bearing 
spindle is 
by a te hp 
the 


spindle 
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mounted 
Tw Vv 
Table size 
Longitudinal! 
Cross 


ball motor 


on 
head machine. 
is 5 in 
table move 
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ef spindle is 8 in. 


B-68—Cylinder Block 
Gaging Machine 
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block comes directly to 
roller 


The cylinde: 
the gaging machine 
veyor where it moves into position on 
a turntable. It is locked in the prope: 


on a con 


Sheffield cylinder block gaging machine for 


8 mofors 


by hydraulically 
pins. The 
four gaging 
bores by pressing the ele 


locating position 
shot 
the 


cvlinder 


the: 


intu 


tuated operator 


owers spindles 


the 


Kux vertical-type die 

casting machine for 

production of parts 
with inserts 


Another Precisionaire cylinder block 


yvaging machine has been developed by 
the Sheffield Corp., Dayton, Ohio, 
accurately check each of the bores i: 
V-8 motor blocks at four different 
points, the operator manually stamp 
ing the classification for 
sembly 


proper is 
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TS ata 


trical “down” button to start the in 
spection operation. Should any of the 
spindles fail to enter the cylinder bores, 
a micro-switch stops their downward 
travel instantly. Signals, one for each 
spindle, show where interference is be 
ing encountered, 

Each gaging spindle has four sets of 
air jets to make four separate checks 
in each bore. The positions of the floats 
in the 16 glass tubes indicate if each 
bere is within specified tolerance limits 
for taper and dia. By turning a handle 
directly under the glass tubes, the op 
erator rotates the spindles 180 deg and 
vbtains a full 360 deg check for out- 
of-round. 

The float position of one designated 
tube in each group of four indicates 
the classification in steps of 0.00025 in. 
The operator stamps this information 
cn the block with symbols, using a 
manually operated device. 

The gaging spindles are then re 
tracted, the turntable rotated 180 
deg and the same procedure is followed 
inspect the opposite bank of four 
cylinder bores. Then the shot pins 
which lock the block in position are 
ieleased and it is pushed onto the con 
veyor line by the next block to be gaged 


1s 


B-69—Die Casting 
Machine 


A new cold chamber die casting ma 
of vertical-type construction 
the model HP122, developed by the 
Kux Machine C Chicago, Ill. De- 
signed for the production of parts that 
have inserts in, the machine has 
ts die plates mounted in a horizontal 
position while its die plates operate in 
a vertical direction, Thus castings with 


is 


chine 
0., 


cast 


inserts can be placed in the lower die 
half without difficulty, and the inserts 
remain in place all through the die 
asting cycle without falling out ‘ 


their cavity placement. 


of 


Castings such as electric motor ru 


tors, flVYwheel and magneto parts hav 





ing magnet insert parts with bush 
ings cast in, etc., can now be easily 
made on this new Kux machine whose 
vertical design eliminates need for die 
construction to keep inserts in place 

Hydraulically operated and electri 
cally controlled, model HP-22 has a self 
contained hydraulic operating mech 
anism and will produce castings weigh 
ing up to 4% Ib in aluminum. The 
mode] has a die space of 17% in 
square hetween the bars 


B-70—Special Machine 
For Rear Axles 


Le Maire Tool & Mfg Co., 
Mich., has made a specia] two-way 42 
spindle horizontal machine featuring a 
shuttle fixture to rough and finish bore 
the large holes, face the ends, drill and 
ream bolt holes from the outside 
and spotface the bolt holes from the 
inside on a new type rear axle. The 
axle is for use on an underslung or 
low clearance type delivery truck. 

The machine consists of a fabricated 
steel center base with two side bases, 
each of which two | 
twin ram units. The center base 
ries the three-station shuttle-type fix 
ture and a rear drilling ur 
used in spotfacing the holes from the 
inside of the axle 

A feature in 
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axle of 1 deg from 
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vork automatically the er 
machine cycle after the part has 
clamped in place and the cycle 

pushed. Axle production is approx 


nately 10 per 


througn 
hee? 


buttor 


hour. 


B-71—All-Purpose 
Jaw Clamps 


J & S Tool Co. all-purpose jaw clomps 
purpo aw clamp, fi 

\ \ and nape ot 

irk-piece agai! 
f plate nact 
presented 
Inc., East Orange, N 
No part of the 
15/16 in., : 
the 


face 


clamp 


possibl 


making it 


ever vhole lamp wher 


LeMoire 
chine for 


Specio! mo 
processing 


reor axles 


work 1 in. high or more. The full sur 
face of work % in. high or over may 
be machined as illustrated in the photo- 
graph because the jaw is only 23/64 in 
thick. The clamp facilitates controlled 
centering adjustment on the clamped 
work-piece and eliminates 
operations. 

The clamp can be used in machining 
operations on lathes, planers, milling 
machines and drill presses, as well as 
on special production machinery. It 
an also be used by tool and machine 
builders. Since the clamp does not 
protrude above any part of a work 
over % in. thick, it cannot inter 
fere with the reading of the indicator 
dial of vertical boring and milling 
macnines, 

These clamps eliminate different 
length studs and blockings and there 
are no separate parts to become lost 
There is only one adjusting screw. A 
45 deg direction of travel of the jaw 
the work-piece tightly against 
face Clamps are tested for 
ton 


secondary 


piece 


holds 
the plate 


two down 


pressure 


B-72—-Rod Clamp 
For Drop Hammer 


Ceco-Drop, new gravity drop 
the Chambersburg Engi- 
Chambersburg, Pa., raises 
ram and die, not by the familiar 
of boards and rollers, but by a 
piston and rod operating in a steam or 
1ir cylinder. At the top of the stroke 
the air or steam is exhausted and the 
and drop by gravity The 
method of holding the ram at the top 
{ oke is accomplished by an in- 

venious clamp, basically similar to the 
familiar broom-handle clamp found in 
This clamp, 

blocks sup- 
a suitable frame, is held in a 
position by an air valve 

the rod is moving up or down. 
The rod moves freely between the sur- 
faces of the clamping blocks, but when 
t is desired to hold the ram at the top 
of the stroke (or at any the 
down stroke) the clamp drops and the 
clamping blocks grip the rod instantly, 
halting all movement. The rod may 
he released by lifting the clamp to the 


The 
hammer of 
neering Co., 
the 


means 


tam ale 


nan kitchen closets. 


vhich comprises two steel 
ported it 
horizontal 


vher 


point on 


horizontal 

Replaceable shoes form the wearing 
surface between clamping blocks and 
and an eccentric pivot action is 
provided to the normal wear. 


position. 


rod; 


take up 


Rod clamp used on new Ceco-Drop gravity 
drop hammer of the Chambersburg En- 
gineering Co 


Avtomotive [Inptustries, 4pri/ 1, 1949 





C-69—Ductility 
Testing Machine 


Steel City Testing Machines, Inc., 
Detroit, Mich., announce a new bench 
model ductility testing machine for 
testing the drawing qualities of sheet 


Stee! City bench model ductility testing 
machine. 


metal. This compact, fast cycle ma- 
chine, 2 ft 11 in. in height and 26 in. 
across, has adjustable speed of piston 
travel by means of a dial setting. Com- 
plete tests in as little as 15 seconds are 
possible. The machine is built with a 
capacity of 15,000 lbs to cup test ma- 
terial up to % in. in thickness, or 
30,000 Ib for material up to % in. in 
thickness. 

The model is motorized and hydraul- 
ically operated, incorporating two con- 
centric pistons. Outer piston grips the 
test piece against the head at the top 
of the machine while the inner piston 
makes the cup in the specimen. 

An 8% in. dia pressure gauge, pro- 
tected against overloading, incorporates 
a maximum indicating hand to show 
pressure at which yield in the specimen 
occurs. Depth indicator shows depth of 
draw at any moment by direct reading. 


C-70—Replacement 
Clutch 


The Auburn Clutch Co., Division of 
Dana Corp., Auburn, Ind., introduces 
a replacement clutch for Chevrolet cars 


Auburn replacement clutch. 
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and light trucks from 1938 through 
1948. The new model is a three-lever, 
adjustable-type clutch constructed on 
the same basic principles used in all 
Army Jeep clutches. 

Soft pedal action is attained through 
use of three springs under each lever. 
Full torque capacity is provided by 
action of these springs through the 
lever ratio of the release levers. The 
pressure springs do not contact the 
pressure plate or “hot plate” and there- 
fore run cooler. 

The plate has six damper spring 
units around the hub to dampen out 
vibration and gear rattle. Cushion 
spring segments between the heavy- 
duty woven facings are a further fea 
ture for smooth engagement. 


C-71—Direct Action 
Shock Asborber 


Houdaille “Husky”, heavy-duty, direct- 
action unit added to the line of shock 
absorbers of the Houdaille-Hershey Corp. 
Houde Engineering Div., Buffalo, N. Y 
Company declares it to be the only heavy- 
duty, direct-action shock absorber inter- 
changeable with standard-size units and 
fitting present production installations 
without sacrifice in collapsed or extended 
length. Offered for both original equip- 
ment installation and for after-market ser- 
vice-sales, changeover of the Husky entails 
no drilling and no special fittings or 
brackets. 


C-72—Crawler-Type 
Hand Truck 


Means for moving bulky loads to 
500 lbs in weight over uneven surfaces 
is provided in the new Trak-Truk an- 
nounced by the American Machine 
Works, Inc., Racine, Wisc. 

The Trak-Truk moves on a crawler 
carriage equipped with continuous rub- 


American Machine Works Trak-Truk, 
crowler-type hand truck with brake 


ber belts. The load is always carried 
or the belts, no metal ever touching 
the floor, stairs, pavement or ground. 
The continuous belts simplify move- 
ment of loads up and down steps, and 
over curbings, ramps, loading plat- 
forms and end gates of vans or other 
motor trucks. 

When transporting loads on level 
surfaces, the Trak-Truk is converted 
into a “rubber tired” general utility 
truck by retracting the crawler base. 
The truck then operates on the lower 
wheels like any standard two-wheel 
hand truck, the belts acting as tires. 

The two endless rubber belts run 
over grooved aluminum wheels. Two 
belt guides have built-in roller sup- 
ports for the belts. When the truck is 
loaded, the belts move easily between 
the guide channels and over the rolls. 
To maintain correct belt tension, lock- 
type screws adjust the rear wheels for- 
ward or back. Front wheels of the 
crawler base are provided with auto- 
mobile expansion-type brakes engaged 
by a cable pull on the truck handle. 


C-73—Fiberglas 
Top Fabric 


A coated Fiberglas top fabric for 
convertible cars, offered in five colors, 

being publicized by Owens-Corning 
Fiberglas Corp., Toledo, Ohio, and 
manufactured by the Cordo Chemical 
Co., Norwalk, Conn. Features of this 
top material are its washability along 
with the rest of the car just like a 
metal top, and the ease oil or grease 
is removable from it with cleaning 
fluid. The base fabric is of high tensile 
strength, woven of Fiberglas yarns 





coated with colorful high-solids vinyl. 
The fabric does not shrink, stretch or 
fade, and does not crack in winter or 
become tacky in summer, according to 
company report. This glass cloth is 
stated to be flame-proof against care 
lessly tossed cigarettes. 


C-74—Portable 
Weld-Time Meter 


New weld-time meter for measuring the 
duration of welding current and for check- 
ing the schedule set by the welding con- 
trol, developed by Westinghouse Electric 
Corp., Pittsburgh, Po. The unit is a port- 
able direct reading instrument which totals 
the weld time and gives values in seconds 
and cycles. A built-in calibrating device 
eliminates need for a separate source of 
supply. The device can be built directly 
on to the welding machine or control and 
is insensitive to heat control 


C-75—Electric 
Windshield Wiper 
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motion, with a maximum wiping angle 
f 118 deg. Parking position is right or 
left hand for tandem operation; inside 
opposed. It has two 
low speed of about 35 


or outside fo 
speed control 
cycles per min, high speed of about 60 
cycles per min. 

With introduction of curved 
windshields, it is claimed that blade 
pressures have increased sharply and 


require considerable torque for proper 
yperation under adverse conditions. The 
new motor develops a torque of 30-lb 
The de 
uses unusually low current draw 
for such high torque performance: For 
a 6-volt unit, current draw at low speed 
is about 4.5 amp.; at high speed it 
draws only 3.5 amp. The manua! 
witch with the unit provides 
thermal overload control. 

The motor is of D¢ 
wound and ventilated. Gear drive i 
both ends of the armature with 
a single thread hardened worm af each 
end. The gear ratio is 62 to 1. An 
issembly of a parking switch, field 
resistor, and terminal block is mounted 


in. at each end in low speed. 
vice 


used 
type, shunt 
from 
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Diagram of American Bosch electric windshield wiper showing dual ended motor assembly 


C-76—High Frequency 
Arc Welder 


New high frequency welder for inert 
gas arc welding, made by National 
Cylinder Gas Co., Chicago, IL, is first 
such type of welder to receive Federal 
Communications Commission approval. 
Previous high frequency welders had 
uncontrolled frequency characteristics, 


Notional Cylinder Gas Co.'s FCC-approved 
Sureweld Gasarc Welder 


which caused interference with radio 
company reports. 
The approved NCG unit, employing 
a tube-type oscillator and a specially 
designed torch, is “tuned” to preserve 
freedom from interference while trans- 
ferring high frequency energy from 
the oscillator to the welding arc. The 
torch will remain on the assigned fre- 
quency of 27,120 kilocycles regardless 
of working or weather conditions. 
Welding with are shielded by 
inert gases such helium or argon 
used for metals such as 
magnesium, aluminum, copper, bronze, 
and in 
the production of items ranging from 
coffee pots to airplanes. The process is 
-ignificant 


communications, the 


an 
as 


welding 


stainless and light gauge steel, 


since for some metals it is 
the only practical welding method thus 
far developed. 

NCG’s new Gasarc oscillator, is a 
elf-contained unit and is a full-wave, 
self-rectifying type, using a single tube 

The Sureweld Gasare welder is pro 
duced in six models, ranging from 150 
to 750 amp in capacity. Its oscillator 
and “tuned” torch will be available for 
with other well, 


IS€ welders as 


C-77—Thread Cutting 
Broach 


shearcutter thread 
offered by the Shearcut Tool 
Calif., generates a _ per- 
fectly threaded hole by a true broach- 
ng action. The chips removed are 
curled one piece and flow out 


The 
broach 


Co., 


cutting 


Reseda ’ 


up in 
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Shearcut Tool Co.'s new thread cutting 
broach. 


of the hole being threaded, preventing 
both interference with the cutting ac- 
tion of the broach and breakage due 
to clogging by the chips, 

Design of the tool makes it stronge? 
from a mechanical and engineering 
standpoint than conventional taps, the 
company contends, the low torque re- 
quired to form the thread averaging 
50 per cent of that required with a 
standard tap. The true molecular 
shearcutting action causes the chip to 
show no internal structural rupture of 
its particles. The broach does not bind 
or or seize the hole being threaded. 
The broach may be easily resharpened 
on a tool and cutter grinder by follow- 
ing a finger and rotating the tool 
the table is moved. 

These thread cutting 
be used to replace taps. 
used tapping machines, automatics, 
turret lathes, lathes, or any machine 
adapted for a tapping operation. 


as 


broaches can 
They may be 


C-78—Combination 


Speed Reducer 


By using standard speed reducers as 


primaries and secondaries, a new line 
of double reduction units comprising 
over 86,000 combinations as to capacity, 
model and ratio has been made avail- 
uble by the Cone-Drive Division of 
the Michigan Tool Co., located at 
Detroit, Mich. The combination of 
standard reducers provides models with 
input ratings of from % to 68 hp, 
from 4,000 to 244,000 in.-lbs output 
torque, and reduction ratios of from 
25-to-1 to 4900-to-1. This combination 
setup of standard units is designed to 
meet al] the operating conditions found 
in built-to-the-job double reduction re- 
ducers. 

Only major difference between the 
standard reducers used in the double 
reduction units and those supplied for 
single reduction purposes is that pri- 
mary gear shafts and secondary pinion 
shafts are slightly shorter. An adapter 
plate and flexible coupling connects the 
two reducers. Additional] difference ex- 
ists in a special housing used for the 
smallest of the primary reducers. 

Individual primary and secondary 
reducers are interchangeable within 
given size ranges and may be dis- 
mounted and converted to single reduc- 
tion units, since each component retains 
its independent lubricant supply and 
breather. Use of standard gear sets 
also makes it simple to change the ratio 
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Michigan typical Cone-Drive double re- 
duction speed reducer comprising o stand- 
ard Cone-Drive 4 in. center distance HV 
reducer as a primary combined with a 
standard 8 in. HU reducer used as secondary. 


of any combination since all gear sets 
and bearing mountings are interchange- 
able for all models of the same size. 


C-79—Machine Tool 
Air Valve 


Split-second control of air power on 
machine tools and similar applications 
is provided by a new series of “Full- 
Flo,” in-line valves designed by Ross 
Operating Valve Co., Detroit, Mich. 

A variety of sizes are available in 
both three-way and straightway in-line 
models. The three-way is used for the 
control of single acting cylinders and 
the straightway for instant on-off ser- 
vice of either a plant-wide system or 
a single coolant line. 

The % in. to % in. sizes are pilot 
type, solenoid operated, with the sole- 
noid releasing the air power which op- 


Ross in-line air valve for machine tools 


erates the valve. Models can be fur- 
nished with inlet ports either normally 
cpen or closed. All embody the Ross 
“Full-Flo” design which provides full 
pipe size orifices. An oversize exhaust 
port suits the three-way models to fast 
reversal. Standard valves handle va- 
cuum as well as air, liquid, or gas pres- 
sures to 125 psi; special models can be 
supplied for use up to 450 psi. 

Current consumption is 0.2 amp hold- 
ing, and 1.2 amp inrush with 110 volt, 
60 cycles current. Interchangeable 
solenoid and pilot sections are used on 
all sizes of both straightway and three- 
way types. Moving parts may be in- 
spected without removal of the valve 
from the line mounting. 

For smaller requirements in instan- 
taneous action % in. direct solenoid 
operated valves have been designed. 
Also, 1 in. and 114 in. models will be 
available. 


C-80—Channel Flushing 
Melting Furnace 


“Channel Flushing’—a new develop- 
ment in induction melting furnaces— 
has been announced by the Fisher 
Furnace Division of Lindberg Engi- 
neering Co., Chicago, Ill. This is a 
turther development of the Lindberg- 
Fisher 2-chamber induction melting 


Lindberg-Fisher 2-chamber induction melt- 
ing furnace using channel flushing. 


furnace announced by the company in 
1947. “Channel Flushing” is designed 
to keep the channels between the two 
chambers clean and free of slag or 
oxide accumulations. With it the pri- 
mary coil of the furnace transformer 
is so located as to cause a greater 
volume of molten metal to be impelled 
into one chamber than into the other. 
This raises the molten metal level in 
the one chamber, and lowers the level 
in the other chamber. Every 60 sec- 
onds when the power is cut off, the 
higher level subsides, and the molten 
metal flows to the other chamber until 
the same level] exists in both chambers. 

When the current is restored, the 
molten metal is forced in the opposite 
direction, again causing a higher level 
in the one chamber than the other. 

The furnace contro] equipment auto- 
matically interrupts the power once a 
minute. 
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A-96—Mona-Matic 
Air-Gage Tracer 
Machine Tool Co 
booklet describes the com- 
Mona-Matic “Air-Gage 
Tracer” controlled automatic cycle pro 


Monarch 
llustrated 
pany’s 


-A well 
new 
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Examples of typical Mona- 
performance given together 
charts for the 
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A-97—Automotive Sealers 


Presstite Engineering Co., Automo- 
tive Sealer Div —A new 1949 catalog 
f sealers features materials that pro 
vide maximum sealing at minimum 
costs. A variety of special sealers for 
specific requirements made necessary 
by the latest changes and improve 
ments in the design and production of 
automobiles, bus and trailer 
frigerated truck bodies is 
Dealers described in the catalog are 
windshield sealers, special body sealers, 
fender sealers, spotweld 
truded elastic compound tape, etc 


bodies, re 


presented 


sealers, ex 


A-98—Press Brakes 


Verson Allsteel Press Co.—Bulletin 
JIB-49 describes the company’s lines 


ff Junior and Intermediate 
Complete design details 


pecifications are given. 


Press 


Brakes. and 


A-99—Expanded Metal 


Joseph T. Ryerson & Son, Ine.—-A 
new 8-page bulletin gives engineering 
lata, including load deflection, air flow 
omparison and free openings, of both 
standard and flattened mesh types of 
expanded steel. Included also is a list 
of sizes with dimensions and weights, 
llustrations of and typical ap- 

ications, and data on Expanded Metal 
Grating. 


mesh 


A-100—Hydraulic Cylindrical 
Grinder 


Landis Tool Co.—A new catalog de 
scribes and illustrates the Landis Tool 
i” Type H Plain Hydraulic Cylindrical 
Grinder. Included in the 16-page cata 
many illustrations of the ma- 
chine, its parts, grinding set-ups and 
extra attachments. Complete specifica- 
t included. 


g are 


] 
ions aiso 


are 


A-10!1—Battery Technology 


Gould 
ompany has made available a 40-page 


Storage Battery Corp.—The 


ocket-size handbook of instructions 


and engineering data on the care of 
motive-power batteries. It is divided 
into four sections: Care and Operation; 
Maintenance and Repairs; Parts; and 
Technical Data. It is prefaced by two 
double-page spreads giving exploded 
views of the tape-insulated and mat 
insulated types of batteries currently 
used. Each part of the battery is clearly 
shown in relation to the others, and is 
keyed to descriptive text and instruc- 
tions which follow. The Parts section 
lists battery parts, and catalogs Gould 
battery tools for maintaining and re- 
pairing batteries, gives illustrations, 
line drawings, tables and instructions 
on how correctly to order battery 
parts. 


A-102—Straddle Truck 


Hyster Co.—A 16-page catalog de- 
scribes the revised Model M straddle 
truck with its numerous improvements 
n engineering and design. Greater ca- 
pacity and greater visibility for the 
operator are two of the important fea- 
tures of the new machine. Model views 
and operational photographs showing 
the truck carrying a variety of mate- 
rials and other unit packages provide 
an idea of the design and capabilities 
»f the machine. 


A-103—Mounted Wheels 
and Points 


Simmonds ~The versa 
tility of mounted wheels and points for 
offhand and precision work and for 
grinding in hard to reach places is 
described in a new folder. It shows full 
size illustrations of these products to- 

with suggested uses and pre- 
(Turn to page 56, please) 
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QUALITY CONTROLLED 


J&L ELECTRICWELD tubing 


NOW ALL SHAPES 
AVAILABLE! 


You've asked for J&L Electricweld Tubing in shapes. Now you 
can get them in a wide range of sizes—squares, rectangles, ovals 


and other special shapes. 


USE the structural advantages of J&L Electricweld Tubing to 


strengthen and lighten the weight of your products. 


USE the quality-controlled surface of J&L Electricweld Tubing 
to obtain better, smoother finishes. 


USE J&L’s experience in tubing design and manufaciure to 
help you select the best sections and to determine the most 


practical tolerances that will give you the lowest possible cost. 


There’s nothing more versatile than a tube. There’s no tubing 
better than J&L Electricweld Tubing. 


Let us send you the booklet: “J&L ELECTRICWELD TUBING for 


more strength with less weight."’ The coupon is for your convenience. 


JONES & LAUGHLIN STEEL CoRPORATION 


From its own raw materials, PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
J&1- manufactures afull lingo BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 


certain products in oriscocoy ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
and JALLoy (hi-tensile steels). PRODUCTS + “PRECISIONBILT’’ WIRE ROPE » COAL CHEMICALS 
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Jones & Laughlin Steel Corporation 
430 Jones & Laughlin Building 
Pittsburgh 19, Pa. 

Please send me your booklet: “J&L 
ELECTRICWELD TUBING for more 
strength with less weight.” 
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sents the wide range of sizes available 
Also included is information on grains, 
grades, operating speeds and a section 
giving four easily followed rules for 
ordering the desired wheels and points 


A-104—Sintered Iron Bearings 


Bound Brook Oil-Less Bearing Co 
Size List No. 21 contains a 
listing of all the types and 
porous bronze and sintered iron bearings 
which can be made from dies on hand, 
without tooling charge. In addition, 
this handy 24-page reference book fo 
engineers, and purchasing 
agents contains information on bearing 
metal formulae, and 
data 


complete 


sizes of 


designers 


tolerances other 


A-105—Controlled Air-Power 
Devices 


The Bellows Co Bulletin CL-15 
gives a brief description of the prod 
ucts included in the company’s com 
plete line of pneumatic devices, Air 
powered feeds, air-powered vises, col 
let chucks, rotary feed tables, air 
powered presses, cylinders and valves 


A-106—Power Liftrucks 
The Revolvator Co Ar 
informative bulletin, No. 166 
four low cost Revolvator power lif 
trucks of the new Go-Getter series. 
The folder includes dimension drawings 

of the liftrucks. 


attractive 
describes 


A-107—Tailor-Made Irons 


Frank Foundries Corp.—The attrac 
tive 50th Anniversary booklet produced 
by the company gives detailed 
mation and photographs on the poss 
bilities and uses of electric furnace 
made alloyed tailor-made gray irons 


infor 


A-108—Blowers 


Lindberg Engineering Co.—Bulletin 
No. 740 gives construction details, fea 
tures, and diagrammatic drawings of 
the Lindberg-Fisher blowers. A table 
f sizes and specifications is included 


ot 


A-109—Thermostatic Bimetal 
W. M. Chace Co. 


i¢ ased 


A new catalog re 
by the company contains infor 
mation regarding the Thermostatic Bi- 
metals produced by it and is intended 
to help the design or product engineer 
select the type and size of thermo 
static bimetal element suited for 
in his temperature responsive de 
Information on the applications, 
bimetal elements, testing de 
vices, tables of properties, etc.. are 
neluded. 


best 


vice 


typical 


A-110—Galvanic Cell 
Corrosion 


International Nickel Co., Inc.--A 
new booklet, recently issued, contains 
reasons for galvanic cell corrosion, as 
well as methods for helpng to over- 
come it. The booklet is complete ir 
engineering details and includes draw 
ings and other essential illustrative 
material 


A-|1!—Silicone Rubber 


Co.—A 24-page il 
lustrated bulletin, No. CDP-584, de 
G-E silicone rubber. It is de 
voted to the heat resistant, mechanical, 
electrical and chemical resistant prop- 
erties of G-E silicone rubber, as well as 
applications for the material. It 
contains a of fundamentals 
of silicone chemistry and the perform- 
of the rubber under varied con- 
ditions. Property tables are included 
for reference 


General Electric 


scribes 


also 


discussion 


ance 


A-| 12—Electro-Galvanized 
Products 


Republic Steel Corp.—Form ADV- 
contains pertinent information on 
the welding, soldering, cleaning, paint- 
ing and fabrication of electro zinc- 
plated sheets, tells how the use of 
these products can save time and 
money, and pictures numerous current 
Included in the booklet 
diagram illustrating the various 
teps in the electroplating process and 
data on gages and sizes and base metal 
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Automobile Industries of 
France and Italy to Unite 


By W. F 


f pnw 
the 


been 


Bradley, Special European 


Franco-Ital 
principles of which 
signed, will 
automobile industries of the two cour 
tries into unit. Since 1924 there 
has been a watertight bulkhead between 
them, for maximum tariff: 
hibitive to bring Italian cars 
France export French 


in customs union 
have already 
eventually make the 
one 


made it pro 
into 
or te iutome 
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iles into Italy. 


years will 


It is expected that six 
elapse before the customs 
union has reached complete application. 

Just how the scheme will work out 
is not quite clear, for although French 
and Italian industrial leaders have had 
conferences, definite 
not yet been reached. 
the opinion ex 


conclusions have 
In French circles 
ists that Italy will bene 


fit more by this union, for the French 
market offers much greater possibilities 
than that of Italy. Now the Italians 
are handicapped by their productio: 
but this situation will change 
when it becomes possible for Italian 
manufacturers to purchase certain raw 
materials on the French market. 

At the present time the yearly produc 
tion of the two countries is 258,000 vehi- 
Last year France built 198,372 
passenger cars and trucks, while Italian 
output was 59,765 vehicles composed of 
44,221 passenger cars, 9,591 light 
trucks, 4183 heavy trucks, and 1770 
buses and coaches. Exports were 11,- 
177 passenger cars and 2659 other vehi 
cles. Production increased by 36.8 per 
cent in the year and exports increased 
24 per cent. 

Italy, however, is still far from her 
maximum production, for while all 
buildings damaged or destroyed during 
the war have been re-erected, much new 
plant is required. Fiat holds the lead- 
ing position with a production of 300 
passenger cars per day, in addition t 
trucks, tractors, diesel engines, marine 
units, railroad equipment, domestic ap 
pliances, ete. The others of importance 
are Lancia and Alfa Romeo, both pro- 
ducing passenger cars and trucks; O.M. 
m trucks only; Isotta Fraschini on 
trucks and coaches, with passenger cars 
coming along and Caproni with a pas- 
senger car program. In addition there 
are several smaller firms specializing in 
racing and sporting cars—Ferrari, Ma 
serati, Cisitalia. 

When the tariff war was at its height. 
about 1924, Fiat opened an assembly 
plant in France, then took over the 
Donnet factory and formed the Simea 
company which built passenger cars 
under Fiat license. This company has 
become the fourth biggest producer in 
France, following Citroen, Renault and 
Peugeot and preceding Ford. While Fiat 
still has some holdings in Simca, the 
latter firm is no longer under an obli- 
gation to build under Fiat license and 
may design its own cars. It is known 
that Fiat has new models in prepara- 
tion, but whether these will be built 
France or not is uncertain, 

Lancia followed Fiat’s example and 
opened an assembly plant in France, 
but this was not continued. Under the 
Union there is a possibility of Fiat com- 
ing again on the French market and 
thus being in competition with the firm 
it helped to establish there. 

Italy’s 


costs, 


cles. 


technical contribution to the 
French automobile industry has been 
mportant Three chief engineers of 
leading firms are of Italian origin and 
number of experts from 
Italian mechanies al- 
The move 


tnere are a 
over the border. 
ways have welcomed. 
ment in the opposite direction has beer 
slight. In the tire industry Michelin 
has a factory in Italy, but no Italian 
tire manufacturers produce or sell in 
France. 

The general opinion is that the union 
will be highly beneficial to the auto- 
mobile industries of both countries. 


heer 
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One important reason why users of the Athey Force-Feed 
Loader report savings in time and money is because it is 
equipped with Vickers Hydraulic Controls. A Vickers Multiple- 
Unit Valve is used to raise and lower the moldboard, throat, 
feeder and conveyor. Hydraulic power is supplied by a 
Vickers Balanced Vane Type Pump driven from the engine 
crankshaft pulley. 

The Vickers Sectional Type Multiple-Unit Valve, available 
in many combinations for operating single- or double-acting 
cylinders, provides convenient and selective control. Ask for 
Bulletin 40-13. 

Vickers Balanced Vane Pumps are outstanding for their 
long life and efficient operation. Their exclusive hydraulic 
balance construction entirely eliminates pressure-induced bear- 
ing loads and resulting wear. Longer life and less hydraulic 
slip are insured at maximum operating pressures. Ask for 


Bulletins 36-12 and 49-52. 
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Kecent Personnel Changes and Appointments af the 
Plants of the Automotive and Aviation Manufac 


PERSONALS 


General Motors Corp. — Russell L. 
Hibbard has been appointed Director of 
Unemployment Compensation activities, 

n the Central Office Personnel Staff. 


Ford Motor Co.—Announcement has 
been made of the appointment of 
George S. Coats as Dearborn District 
Sales Manager. A. D. Hardenbrook has 
been appointed manager of the distri- 
bution department, Ford Division. He 
succeeds L. V. Brown who recently re 
tired 


Ford International, Inc., Subsidiary 
of Ford Motor Co.—The appointments 
of Harold E. Jones as Vice-President 
of Supply and A. C. Moore as Vice- 
President of Manufacturing have been 
announced. 


The International Nickel Co. of 
Canada—Dr. John F. Thompson, who 
has been Executive Cice-President, was 
elected President of the company. Dr. 
Paul D. Mercia succeeds Dr. Thompson 
as Executive Vice-President 


Bendix Aviation Corp.—The election 
»§ George E. Stoll and Lawrence A 
Hyland as Vice-Presidents has been an- 
nounced. Mr. Stoll is General Manager 
of the Bendix Products Division at 
South Bend. Mr. Hyland, formerly 
Executive Engineer of the Company, 
will be in charge of Bendix Aviation re 
search, 


Willys-Overland Motors—Walter F. 
Benning has been appointed Chief En 
gineer and Philip C. Johnson has been 
appointed Assistant Chief Engineer. 


Fuller Manufacturing Co The 
Transmission Div. has announced the 
following appointments: J. A. Packard, 
Manager of Original Equipment Sales; 
L. C. Butler, Manager, Service Sales 
and B. S. Tooker, Service Manager. 


Lyon-Raymond Corp George G. 
Raymond, Jr., Sales Manager, has been 
elected to the office of Vice-President. 
In addition to his new duties, Mr. Ray- 
mond will continue as Sales Manager. 


Goodyear Tire & Rubber Co.—J. G. 
Nield, Service Representative, has com- 
pleted 35 years’ service with the com 
pany 


The Parker Appliance Co.—Frank A. 
Depatie has been named manager of 
the newlp established Service Depart 
ment. 


Allegheny Ludlum Steel Corp.—The 
resignation of Melvin C. Harris, as 
Vice-President in charge of Production 
has been announced. Pending election 
of a successor, C. B. Pollock, Produc- 
tion Manager, will be in charge of pro 
juction for the company 
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turers and Their Suppliers 


United States Rubber Co.—William 
M. Dougherty was elected Secretary of 
the company to succeed the late Eric 
Burkman. G. Roger McNear has been 
appointed assistant to Harry E. Hum- 
phreys, Jr., President Mr. MeNear 
succeeds Mr. Dougherty. 


American Brake Shoe Co.—George 
N. Decker has been made Comptroller 
of the Kellogg Div. of the company 


Hyster Co.—The appointment of Al- 
fred I. Stuart as head of the Methods 
Engineering Dept., has been announced 


A. EB. Bausenbach Organization, Inc 
H. Eugene Johnson has been made 
Executive Engineer 


United Aircraft Corp., Pratt & Whit 
\ireraft Div.—Donald H. Culver 
will assume the post of divisional! audi- 


ney 





Necrology 


David R. Wilson, 74, former pres- 
ident of Willys-Overland Motors, 
Inc. and co-founder of one of the 
world’s largest gray iron foundries, 
died in Pontiac, Mich., on March 11. 


Myer D. Maremont, 77, chairman 
of the board of directors, Maremont 
Automotive Products, Inc., Chicago, 
died on March 8. 

4. Atwater Kent, 75, radio and 
automotive electrical equipment 
manufacturer, died recently in Los 
Angeles 


John J. Carter, 62, retired manu- 
facturing manager of GM’s Olds 
mobile Div. and member of GM’s 
executive staff, died in Lansing, 
Mich., on March 9 


John M. Jerpe, 58, suggestion 
plan director, General Motors Corp., 
died on March 10 in Indianapolis. 


Alvin B. Einig, 64, general man- 
ager and director, Motch & Merry- 
weather Machinery Co., Cleveland, 
O., died Feb. 27, in Cleveland. 


Walter Rufus Howell, 60, presi- 
dent, Bliss & Laughlin, Inc., Har- 
vey, Ill., died in Chicago on March 
15 


Raymond E. Hall, 52, general 
superintendent of the overall oper- 
ations of Kellogg Manufacturing 
Co., a division of the American Shoe 
Brake Co., died March 12, in 
Rochester, N. Y 











tor. Mr. Culver succeeds the late Frank 
C. Redfield. 


Aviation Maintenance Corp. Stan 
Wilson has been appointed General 
Sales Manager. 


Bell Aircraft Corp.—Announcement 
of the resignation of David E. Postle 
has been made. 


Pennsylvania Salt Mfg. Co.-Leonard 
lr. Beale, President, was re-elected a 
member of the National Industrial Con 
ference Board. 


Reeves Brothers—The appointment 
of Charles F. Schroeder to the newly 
created office of Advertising Promotion 
Manager, has been announced. 


General Box Co.—Edward Wagner, 
President of W. T. Wagner’s Sons Co. 
»~ Cincinnati, was elected a Director of 
General Box. Four new vice-presidents 
were elected as follows: F. J. McGraw, 
H. B. O'Donnell, T. W. Regan and 
George T. Walne 


The Mengel Co.—Bruce A. Dean has 
been appointed General Sales Manager 
of the Plywood Div. 


Inter-Industry Highway Safety Com- 
mittee—J. E. Wolfington has been 
named to the Inter-Industry Highway 
Safety Committee. 


The lLeece-Neville Co.—Harold J. 
Zuske has been appointed to head the 
original equipment sales div. 


York Corrugating Co.—John T. Rob 
ertson was elected to succeed the late 
John A. Grass as President of the com 
pany. Other officers elected are Gordon 
L. Reed, Vice-President in charge of en 
vineering; Raymond E. Wentzler, Vice 
President in charge of manufacturing; 
Lawson E. Wentzler, Vice-President in 
charge of wholesale div.; Sterling W. 
Kohler, Secretary-Treasurer; Paul ° Z. 
Kistler, Asst. Secretary, and Ross E. 
Hopple, Asst. Treasurer 


Light Alloy Radiators 
for Racing Cars 


A process for the production of 
aluminum radiators for automobiles is 
being developed by Delaney Gallay, 
Ltd., Cricklewood, London. The tech- 
nique is similar to furnaces brazing 
in which the parts to be joined are 
assembled with a coating of a metal 
with a lower melting point and raised 
to a temperature which causes the 
brazing metal to flow into the joints 
according to The Autocar, London. 
After much experimenting a suitable 
coating method is said to have been 
evolved for aluminum. 

Special sheet aluminum, thinly coat 
ed with a silicon alloy, is used for the 
radiator matrix. Parts are clamped 
in place and then heated in a furnace. 
Accurate control of temperature in the 
furnace is extremely important as the 
melting point of the aluminum is only 
10C above that of the silicon alloy 
coating. 
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Torrington Needle Bearings Help Make 
Allis-Chalmers HD-5 Diesel Tractors 


Easier to Operate and Maintain 


The HD-5 Diesel Tractor is a smaller machine built by Allis- 
Chalmers Manufacturing Company with big tractor stamina and 


Steering effort is reduced, for example. by the smooth operation 
pertormance 


of efficient Needle Bearings in the steering clutch controls 
Among features assuring easy operation and main- 


Two 
tenance are 15 Torrington Needle Be ings 


Needle Bearings are used on each operating lever, and two on eacl 
intermediate lever shaft 


























Unusually compact design of the engine clutch control is secured Easy installation by a simple arbor press operation is a Needle 
with seven Needle Bearings, three of which are shown in the cross- Bearing feature that helps keep assembly costs low. The design of 
section above. Grease-packed at assembly, Needle Bearings need 


these compact units also simplifies fabrication and assembly of re 
little further attentior lated parts 


You too, can secure smooth operation and low maintenance costs, with 
economies in production, by using Torrington Needle Bearings. Let our 


engineers help you to adapt them to your product requirements. Call or 














write us today. THe Torrincton Company, Torrington, Conn., 01 South 
Bend 21. Ind. District offices and distributors in principal cities 


TORRINGTON £71; BEARINGS 


Needle + Spherical Roller - Tapered Roller Straight Roller - Ball - Needle Rollers 
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General News 


(Continued from page 23) 


buretor is bolted up direct 
charger casting. The non-supercharged 
model has a ratio of 1i 
to 1, and is said to develop 155 hp at 
7000 rpm. 

Although 


entered in the 


to the super 


compression 


will not be 
Indianapolis 500 mile 
race, Don Lee will enter his Offen 
hauser which finished fifth in 194s 
Mack Hellings will be the driver. The 


car will have its wheelbase lengtl 


the Ferrari 


<= 


ened from 96 in. to 100 in. and will be 
provided with a 52-gal fuel tank in- 
stead of the 3l-gal tank formerly used. 


Cornell Air Lab Sales Top 
$3 Million in Fiscal ‘48 


Terming its operations “successful,” 
Dr. Clifford C. Furnas, executive vice 
president of the Cornell Aeronautical 
Laboratory Inc., has said that the Buf- 
falo laboratory had “sales” amounting 
to $3,182,103 in its fiscal year ended 
last June 30. This compared with “sales” 

f $3,310,079 in the 1946-47 fiscal year. 

For the most part, “sales” of the lab- 
oratory constitute research contracts 


GOVERNORS 


your guarantee 


of satisfactory 


engine performance 


and protection 


Pierce is one of the world’s 
largest governor manufacturers 
— offering more than 3,000 dif- 
ferent assemblies of Pierce Pre- 


cision Governors, Pierce Servo 


Governors and Pierce Road- 
Speed Governors for gas, gas- 
oline and diesel engines. 


SERVICE AND REPLACEMENT Parts For PIERCE covernons 
AVAILABLE THROUGH PIERCE DISTRIBUTORS IN ALL PRINCIPAL CITIES 


THE PIERCE GOVERNOR CO., INC. «+ 


1615 OHIO AVE. + 


ANDERSON, INDIANA 





for research projects from the Army, 
Navy and Air Force, and from aviation 
companies and other industries. The 
laboratory’s financial statement showed 
a “balance of income over expenses” of 
$33,367 for the 11 months ended May 
‘1 

In his annual report to directors, Dr. 
Furnas said that the laboratory in the 
last fiscal year increased its spending 
on exploratory or basic internal re- 
search to $58,534 from $39,355 in the 
previous year. 

“This overall program of internal 
research,” he declared, “is one of the 
most important aspects of the labora- 
tory’s entire operation. It provides 
a stimulus to our scientists over and 
above their daily work which is, in the 
majority of cases, applied research. 

“It represents a certain freedom for 
exploratory thinking because it is not 
bound by a contract or purchase order. 
Therefore, in our best judgment, the 
fruits of today’s internal research will 
become the customers’ 
tomorrow. 

Dr. Furnas pointed out that the 
greater part of the laboratory’s tech- 
nical program comes under Government 
security regulations and cannot be dis- 
He did say that the laboratory 
has developed a new type of helicopter 
rotor blades of resin-impregnated fiber 
glass cloth built around Balsa cores, 
and that these have been successfully 
whirl-tested at Wright Field, O. He 
also said that the laboratory has a com 
prehensive program on “aero-elastic 
phenomena,” which are “of increasing 
severity and importance in high speed 
flight.” 

“Aircraft in flight show a whole ser- 
ies of transitory phenomena in the form 
of a variety of oscillations which are 
not yet completely understood or pre- 
dictable. Our Flight Research Dept. 
has devised techniques and methods of 
interpreting results which are signifi- 
cant in solving the problems of so-called 
‘dynamic stability and control.’ 

“Part of this program involves flight 
research on the jet airplane, the F-80, 
or Shooting Star. The Aero-Mechanics 
Dept. has been conducting theoretical 
and experimental work on the aero-elas- 
tic phenomenon of ‘flutter.’ Important 
new data have been obtained which 
should be of great value in the design 
of high-speed aircraft.” 

Dr. Furnas said that possibly the 
most important and significant item in 
the year’s progress was the starting of 
successful subsonic wind tunnel opera- 
Contract work on testing models 
has been carried on in the wind tunnel 
March, he added. 


requirements of 


closed. 


tions. 


since last 


Correction to Cadillac 
Bore Dimension 
We regret that the bore of the Cadil- 
lac engines shown on page 123 of the 
1949 Statistical Issue of AUTOMOTIVE 
INDUSTRIES, published March, 15, 1949, 
s incorrectly shown as 3 3/16 in. The 
correct dimension should be 3 13/16 in. 
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* TROPITAN” Furniture by Ritts Co., Los Angeles, Col. 


.»swhen AMERICAN PHILLIPS SCREWS 
are used to fasten fine furniture like this* 
CIRO Take a look at this handsome living room. 


How would you like to try building furniture like shat, with wobbly screws 
and slipping, slashing drivers? Well, neither would the builders of this 
visibly top-quality line. So they play safe. They use American Phillips 
Screws instead of binding the frame together, ...and haven't a worry in the 
world about cost, spoilage, or complications in production. In fact, they 
guarantee the frame for life. 
PLR Nor do they have any worry about their ultra- 
modern designs being spoiled by old-fashioned, ugly, slotted screws... 
nor about any burred screwheads left to injure customers and clothes and 
spoil repeat sales. For against all these former threats, they now have 
American Phillips Protection at every fastening point. 


Now, how about 
you? What fastening worries do you have? Write. 


American Screw Co., Providence 1, R. 1.; Chicago 11: 589 E. Mlinois St.; Detroit 2: 502 Stephenson Bidg. 


AMERICAN [77] 
PHILLIPS <oms?3=* 


Monel, Everder (sili- 
con bronze) 
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Tooling for Volume 


(Continued 


quiring precise maintenance of size and 
axial alignment as well 

In this set-up bores are held to 
3.280-3.281 in.; centers of the two bores 
are held to 4.6865-4.6895 in.; while the 
distance between bulkheads runs 10.780- 
10.790 in. 

Another example shows the extent to 
which Detroit Gear has tooled the job 
to assure accuracy of mounting at final 
assembly. A big horizontal W. F. & 
John Barnes two-way machine is used 


from 


page 35) 


t 


to ream dowel holes in the front 
bolt circle of the transmission case, and 
two dowel holes in the rear of the case. 
In each instance the reaming is done in 
previously drilled holes. The two holes 
in front are for alignment with the en- 
gine; the two at the rear for alignment 
with the rear axle. The machine is 
large and massive and the telescoping 
pilot bars which come in from both ends 
are unusually heavy and rigid. At the 
start of the cycle the bars come into 


twe 


Highest stabilized degreasing solvent 


—Stabilized NOT Alkalized 

Years of research and development have produced _ 

this outstanding new BLACOSOLYV. This new ONE 
product has been subjected to the most rig rous PRICE FOR ALL 


stability tests for the most difficult 
tains no alkaline 


after breakdown 


cally all met 


) »bs 
materials which neutralize¢ 
The new stabilizers prevent 
solvent breakdown and possible acid formation. 
The new BLACOSOLYV will degrease scientifi- 
ls or combinations of metals. You 


Con- 


METALS OR _ 
COMBINATION \.. 
OF METALS {_> 


acd 


need not pay premium prices for special solvents ~ 
for different metals. Blacosolv can be used over 


and over without impairing its high qualities. 


G.S. BLAKESLEE«CO. 


co CHICAGO 


$0 
TORO 





BLACOSOLV 


DEGREASERS AND SOLVENT 


NIAGARA 


ILLINOIS 
NTO. ONT METAL PARTS WASHERS 


position and telescope before the ream- 
ers come into play. 

Transmissions and rear axles are as- 
sembled on individual power driven as- 
sembly conveyors. Following assembly, 
the transmissions are routed to the 
sound booth where each unit is run 
through a complete schedule of going 
through the gears as well as reverse, at 
idling and at load, with the inspector 
alerted for ease of shifting and quiet- 
These transmissions must be 
quiet to be acceptable in Ferguson trac- 
tors. 

In similar fashion the rear axles are 
checked 100 per cent in the test machine 
illustrated here. When installed in the 
fixture, the axle is driven from an over- 
head drive and checked for quiet run- 
ning. At the same time the axle is 
filled with lubricant so the operator can 
observe whether or not the oil seals are 
tight under running conditions. 


ness. 


CALENDAR 


Conventions and Meetings 
Std. Parts Assn., Regional Bus- 
iness Mtg., Dallas . “e .. April 6 
Metal Powder Assoc. Annual Mtg. & 
Exhibit, Chicago ... .-.. April 5-6 
Amer. Inst. Elec. Eng. Conf., Buffalo 
April 11-12 
Amer. Soc. of Lubrication Eng. An- 
nual Show & Convention, New 
York April 
Aeronautic York 
City April 
Amer. Soc. of Metals, Western Metal 
ngress, Los Angeles April 
Power Conference, Annual 
eting, Chicage April 
sium Association Annual Meet- 
ing, Chicago April 
iine Tool Electrification Forum 
( Westinghouse), Buffalo April 20-27 
International DeL’ Aeronauti- 
Paris April 29-May 
Automobile Old Timers Annual 
Luncheon, New York City April 38 
Chamber of Commerce of the United 
Annual Mtge., Washington 
May 2 
h Industries Fair, London May 
Parts Assn., Regional Bus- 
Mtg., Atlanta on May 9 
Management Assoc Nat'l 
Ixy Atiantic City 
May if 
f. America, Annual 
- May 12 
Analy- 
May 1$-2 
Annual 
Md 
May 
Assn., Regional Bus- 
Philadelphia May 
> Regional Automotive 
May 23 
June 5 
Show, 
June 
Engineers 
June 2 
als An 
June 27-Juls 
Annual 
June 27 
Aug 
Exhibition 
Aug. 26-Sept 
America Conven- 
Sept 
Washing 
Sept. 2..-28 
Packaging and 
Handling Engineers 
Exposition, Detroit Oct 


Natl 


SAE Mtg New 


que, 


States 


Packaging 


trument Soc 
Mtg., Toro 
tress 

Rebuilders Assoc 

ention Baltimore, 
Parts 
Mtg., 


Mtg 
Trade 


SAE Summer 
Phila Auto 
Phila ; 
American Inst. of Ele 
Swampscott, Mass 
er, S&S for Testing Mater 
nual Mtg., Atlantic City 
Arnie Electroplater’s Soc 
Convention, Milwaukee 
SAE West Coast Mtg., Portland 
Canadian Nat'l Aircraft 
Toronto 
Instrument Soc. of 
tion, St. Louis , 
Inst. of Traffic Engineers, 
ton, D. C 
ety of Industria 
Materials 
Annua 


French Lick 
Assoc 


\ 
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the first successful development” 


of dual-beaded thin metal 


gasket design... 


ma. 


+: Compressed 
thickness to .020 


Fully effective on L-head 
and Valve-in-head engines 


For the higher compression ratios 
of today and tomorrow— Victor, 
the sealing products leader, offers 
this highly efficient solution to 
head gasket problems. Already 


accepted by the automotive indus- 
try, the VIC-2-BEAD principle 
introduces new standards of per- 
formance and economy in engine 
head sealing. 


While others said it couldn’t be done, Victor claims 
these distinct advantages for VIC-2-BEAD: 


Highly effective performance in both 

* t-heed and valve-in-head engines 
with a double-beaded thin metal 
gasket. 


Basic compressed thickness of .020 
* maintained within close limits. 


Concentration of sealing forces at 

* compression and coolant openings, 
with maximum seal retention by 
means of the wave spring action of 
dual-bead design. 


Technical data on request 


Designers will find outstanding 
values in VIC-2-BEAD sealing for 


all types of internal combustion 


4, Maximum sealing with minimum cyl- 
inder wall distortion. 

5, Reduction of torque loss on cap screws 
or studs. 

6, Elimination of usual retighiening oper- 
ation after engine warm-up, while 
sealing with current specified torque 
loads on cap screws or studs. 

7, ViIC-2-BEAD gaskets can be used in 
tandem to increase combustion vol- 
ume where proper fuel is not available. 


engines. Complete technical data 
promptly submitted on request. 
Victor Mfg. & Gasket Co., P. O. 
Box 1333, Chicago 90, IIl. 


Manufacturers of SEALING PRODUCTS E:rclustucly 


VICTOR 
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Section across busti pening 
also showing how beading is 
precisely blended at coolant openings. 





Sealing with VIC-2-BEAD does not 
depend on contact with flat surface of 
the gasket. Seal is made by the em- 
bossed dual-beading around all com- 
bustion and coolant openings, and fully 
retained by the wave spring action of 
the beading when compressed. Sealing 
forces are concentrated where needed 
most, without danger of cylinder wall 
distortion. Once studs or cap screws are 
tightened to specified torque, retight- 
ening is unnecessary due to this live 
sealing action from within. 


GASRETS AND O14 SEALS 








7roductialy Generale Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for AUTO- 


MOTIVE INDUSTRIES. 

Business activity in general de- 
clined further during the week ended 
Mar. 5 Electric power production, 
crude oil output and bituminous coal 
production were lower than in the pre- 


ceding week, while department store 


sales, railway freight loadings and 
construction increased. The New York 
Times index of activity for the week 
ended Mar. 5 stands at 146.7, as com- 
pared with 148.2 in the preceding week 
and 151.7 a year ago 

Sales of department stores during 


the week ended Mar. 5, as reported by 
the Federal Reserve Board, equaled 
243 per cent of the 1935-39 average, 
, as compared with 232 in the week 
7 before. Sales were nine per cent be- 

a n d s low the corresponding distribution a 
* year ago, as against a preceding de- 

crease of seven per cent. The total in 
1949 s® far reported is two per cent 
less than the comparable sum in 1948 


PARALLELISM Electric power production during the 

ame period declined to the lowest level 
: reached this year. The output was 4.9 
per cent above the corresponding 
amount it yf compared with a 


similar var 0 »% per cent shown 
or the preceding week 








way freight loadings during the 
ended Mar otaled 705,552 
o per cent m han the figure 
the week before, but 10.9 per cent 
the corresponding number re- 
144s 

production the same 
LS6,8U bbl daily, 
I n the preceding 
100 bbl below the com- 

1948 


f bituminor oal and 
the week ended Mar. 6 

10,330,000 net tons, 
than the output in 
ind 16.6 per cent be 
ponding juantity in 


nstruction vol- 
week ended Mar. 
gineering News- 

0, 56 per cent 
eding weekly figure 
e the comparable 
wded for 

per cent 


amount 





Double Surface MICROFLAT machines provide 
a high production method of generating parallelism 





between two opposite faces of a part, in one oper 
ation. This is accomplished by mounting a number of I ee ae a aa a 


parts in fixtures which rotate about their own cen ‘ two cents per 


lead, however, 


ters while turning around a pivot gear. Lapping 


_ ked ‘ red t nm major 

plates, above and below the fixtures, revolve in non-fer! ‘ ince the lifting of 

24 sets—48 parts—of these opposite directions about the common center. This 

hardened Gerotor pump gears . : 

are finished simultaneously on a assures that every point on each surface will be : 

ae es Re ae abraded by the full area of the plate. Loose iM 

chine. The surface is optically flat é z = ; 

and paralle! within 0.0001 inches abrasive is automatically applied to the plates. The | "eilected 

Production is approximately 1200 . ‘ ie ion ir ney in circulation, a 

ports per hour operation of these machines is simple and the results ompanted b panies ot G106. atl 

are consistently accurate. ion in Treasury deposits with Federal 
Reserve banks and $419 nu on in 
Re erve bank credit 











Total in ind investments of re 
porting member banks incre ed 330 
million during the week ended Mar. 2 
A decline of $75 million in commercial, 
ndustrial, and agricultural loans was 


DISTRICT FIELD OFFICES. 
recorded 


1323 S. Santa Fe 616 Empire Bidg. 55 George St. Micromold Manufacturing Div, 
los Angeies 2! 206 S. Main St. Brantford, Ont Boston Post Road 
Colifornia Rockford, ill Canada Guilford, Conn. 
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STANDARD EQUIPMENT 


) C 
/ > OF LEADING CAR, TRUCK AND 
i TRACTOR MANUFACTURERS: 


Ny 
= 
Q) Test it! Compare it! That's all we ask. That's all 
/ you'll need to do to know why the Aetna T Type 
i / Clutch Release Bearing has been breaking per- 
—_ / formance and volume records throughout its 18 
eg / year history. why it enjoys the pronounced and 
hd 
= 


/ 


| uninterrupted preference of more than 50% of 


motordom’s clutch release bearing users. May we 
send a sample for test? 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 Schubert Avenue Chicago 39, Iilinoié 


In Detroit: SAM T. KELLER: 2457 Woodward Avenue 


} 


Exclusive features protected by U.S. Lerge capacity. factory-packed, 
gutente tee 1958725 and 2140818 lubricant chamber assures core- 
free lubrication for vehicle life. 
No need for grease fittings or oil 

lines. 


rt Rs ie L-TYPE Ciich Release BEARINGS 


WITH THE... ---THAT TAMES TROUBLE 
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Testing Motor Vehicles and Planes 
in Arctic Conditions 


By Harry C. Plummer 


AY below zero temperatures 

through the seven months’ winter 
of the Canadian Northland pose distinct 
and enigmatical problems for automo- 
vile, aircraft and petroleum engineers. 
So far as passenger cars are concerned, 


is an “automobileless land” and the 


absence of anything remotely resem- 
bling a continuity of common roads, let 
alone highways transitable for motor 
trucks. Nevertheless, a nascient indus- 
try. centering in the mining of the stra- 
tegically vital uranium ores and gold 
and the baser metals, plus a flourishing 


GUNITE 


a1 14 ee ee 


BRAKE DRUMS 


THE REAL REASON FOR RIBS... 


Brake drums in heavy duty service are subject to 


severe fle 


xing stresses imposed by the pressures of 


of the shoes, tending to stretch the drum out of 


shape; and high temperatures, sometimes running to 


over 


1000°. 


The characteristic ribs on GUNITE 


Brake Drums look like cooling fins but are not. 
Their purpose is (1) to stiffen the drum and hold it 


in shape 


against the shoe pressures, (2) to permit 


the use of thinner sections and thus reduce internal 


compressive and tensile stresses that produce “heat 


Write for our new folder giv- 
ing further information on the 


advantages of ribbed drums 


check”, and (3) to permit axial expansion of the 
braking surface at high temperatures, further tending 


to prevent heat check and breakage. The GUNITE 
rib design was developed by hundreds of gruelling 


GUNITE FOUNDRIES 


ROCKFORD, ILLINOIS 


onstrated 


over-the-road tests and its effectiveness has been dem- 


by a thousand million miles of silent proof. 


Buy RIBBED Gunites for heavy duty braking! 


GUNITE CAST WHEEL ASSEMBLIES FOR TRAILERS AND 


production on the ground of both crude 
and refined petroleum, provide constant- 
ly expanding oil markets, especially so 
at the huge corporate mining operations 
at Yellowknife and Eldorado Mines 
(Crown-maintained) in the Northwest 
Territories, and at Dawson and White- 
horse in the Yukon Territory. 

Close working @0-operation between 
the Royal Canadian Air Force and the 
Royal Canadian Army, on the one hand, 
and the automobile aircraft and petro- 
leum industries of Canada on the other, 
has evolved a continuous program of re- 
search and experimentation into the va- 
riable factors of use and care of equip- 
ment under excessively low temperatures 
common to the sub-Arctic and Arctic 
areas of the continent. As those areas 
extend over 3,462,108 square miles, or 
approximately one-third of the land sur- 
face of the Dominion, the operation is 
one of cardinal importance to the mili- 
tary security of both Canada and the 
United States. 


Military Research Program 


How vitally the RCAF regards the 
work now in progress and the results 
that are coming from it may be gaged 
by a recent Ottawa statement: 

“A study of the globe will reveal that 
the shortest route between the United 
States or Canada and any potential 
enemy, which, obviously, must be in the 
northern hemisphere, is over the Cana- 
dian Arctic. That area and our ability 
to operate within and over it, at least 
with air-power, therefore, are of su- 
preme importance in our defense plans 
for any future war.” 

And, with particular reference to 
ground vehicles, a high National Defense 
authority voiced the position that “the 
Army must be prepared to move unde 
any type of snow and ice * * * it cannot 
choose which.” 

Work Winter Experimental Sta- 
tions of both of the aforesaid Armed 
Services will further research into struc- 
tural principles, materials and fuels, 
especially the latter. Naturally, some 
of the findings are “top secret.” Most, 
are passed on to civilian air- 
craft and automobile manufacturers and 
operators. The RCAF, this season will 
continue tests with jet aircraft, now in 
general use by the Air Force. It is ex- 
pected that those tests will be of definite 
value to Canada’s own jet plane indus 
try. The aeronautical engineers 
cerned, although unable to divulge de- 
tails on past jet-testing, have satisfied 
themselves that jet-propelled aircraft in 
many ways are well adapted to Canadian 
The Vampires, they 
started under extreme 
important factor. 
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CSV LLA IIS 
SEM-HAYVES 
McKeesport, Pennsylvania Plant 
aire ) om vt J “ J ys ae 
Casteia Ass3nthy DYSIU 
for Car and Truck Wheels! 


Located in the East at the 
Source of Steel—On Main Rail, 


Highway and Water Routes. 


f. 
H ASSURES PROVEN PRODUCTS AT | 


\ 
“\ 


DETROIT 32, MICHIGAN 
Wheels—Hub and Drum Assemblies—Brakes—"'Vacdroulic’ Brake Power Units—for Passenger Cars, Trucks, Buses—made by Kelsey-Hayes’ 4 Michigan 


Plants and Windsor-Canada Plant ¢ “Magdraulic™ Electric Brakes © Lathan’ Vacuum Power Brake Equipment for Tractor-Trailers—made by Kelsey-Hayes 
South San Francisco-Lathan Plant ¢ Wheels—Hubs—Axles—Parts for Form Implements—made by Kelsey-Hayes’ French & Hecht Plant at Davenport, lowa 
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(Continued from page 66) 


Arctic Cold Reveals Structural 
of Planes and Cars 


Faults 


“Structural faults * * * becoming con- 
spicuous under such conditions,” assisted 
by an official Army report and the need 
for specially treating lubricants by a 
“diluent” are among key studies of the 
RCA. Temperatures of 60 and 70 deg 
below zero, particularly as they affect 
blowing snow that develops a consis- 
tency equal to sand and literally bites 
into the metal and rubber surfaces of 
automotive equipment. 

The main purpose of the RCAF Win- 


ter Experimental Establishment based 
at Edmonton, Alberta, with detachments 
at Fort Churchill, Manitoba, and Wat- 
son Lake in the Yukon, where Arctic con- 
ditions generally can be counted upon, 
is to learn how to operate and main- 
tain aircraft in extreme cold; the ulti- 
mate aim being an all-clime ship, capable 
of maneuvering under all types of 
weather, from Polar to tropic. But the 
WEE also concerns itself with problems 
arising from radio, radar, armament, 
emergency equipment, and clothing and 
equipment required for ground handling. 
Included in its tasks is research into 
the types of apparel, diet and working 
conditions essential for ground~rews la 





tHe ricGHt BALL 


Let Strom Help You 


Not only in precision ball bearings, but in countless 


other places, Strom has found that the right ball 


will do the job better. Maybe your problem can 


be solved with the use of the proper ball. Why not 


take it up with Strom. 


Strom has been making precision metal balls for 


over 25 years for all industry and can be a big help 


to you in selecting the right ball for any of your re- 


quirements. In size and spherical accuracy, perfection 


of surface, uniformity, and dependable physical qual- 


ity, there’s not a better ball made. 


STEEL BALL CO. 


1850 So. 


Ave., Cicero 50, Illinois 


ve Me 


boring under extreme cold. 

Highly volatile fuels heretofore were 
used to start aircraft at low tempera- 
tures. Those worked, but their draw- 
back was that when working away from 
a main base, the fuel had to be trans- 
ported and stored at advance bases. An- 
other method, now believed to be close: 
to the final answer, is to put regular 
fuel into intake manifolds under extra 
pressure through smaller jets. An addi- 
tional pump is needed to give the in- 
crease pressure for evaporation at lower 
temperatures. 

Test flights are arduous, often mo- 
notonous tasks. They call for careful 
preparation, skillful execution, and ac- 
curate analysis. Like other test flying, 
the job calls for much more than mere 
flying. So a posting to WEE as a pilot 
signifies that the officer is an experi- 
enced, highly-rated flyer. Constant at- 
tention must be paid to readings on nu- 
merous instruments, and cameras are 
ofttimes used to record multiple read- 
ings at intervals during certain types of 
research. Aircraft in their development 
stage are not sent to WEE; all planes 
tested there already have been proved 
under normal conditions. 


Problem of Preheating Group of 
75 Fighters 


Aside from inability to fly due to 
weather conditions, there are few flights 
which cannot be made providing time 
and heat are available as starting aids. 
Those are readily at hand for commer- 
cial use; the only drawback expense. Fo 
military purposes, although the problem 
entailed in preheating a group of 75 
fighters would be formidable, heat can 
also be made available. But time is a 
vital factor and cannot be ignored. Two 
major problems must be taken into con- 
sideration in solving the problem. First, 
the turning over of the engine; second, 
the firing of the fuel mixture. 

The first has in itself two aspects. The 
effect of cranking an engine at 60 deg 
below may be imagined. But the difficul- 
ties are not in proportion to the temper- 
ature fall. They increase rapidly with 
each drop of a few degrees. In cold 
weather a motor-car battery rapidly 
loses its power. This, in turn, affects the 
compression obtained in the cylinders 
and, so makes starting more of a prob- 
lem; in an aircraft, with its much large) 
engine, that is magnified. 

There remains the supplying to a cyl- 
inder a flow of fuel mixture in such a 
form that the spark will ignite it. The 
fuel must be in a partly atomized state, 
a condition difficult to obtain at an ex- 
tremely low temperature. 

In winter a motorcar windshield frosts 
up, making driving dangerous. Simi- 
larly, in an aircraft, does the pilot's 
windshield, rendering take-off and land- 
ing particularly hazardous. At the mo- 
ment, various devices similar to those 
for car use—wipers, heat, alcohol spray 
and the like—are employed both for 
commercial and military aircraft, but 

(Turn to page 70, please) 
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THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: BORG & BECK * BORG-WARNER INTERNATIONAL * BORG 
WARNER SERVICE PARTS * CALUMET STEEL * DETROIT GEAR * DETROIT VAPOR STOVE © FRANKLIN STEEL * INGERSOLL STEEL * INGERSOLL UTILITY 
UNIT * LONG MANUFACTURING * LONG MANUFACTURING CO., LTD. * MARBON * MARVEL-SCHEBLER CARBURETOR * MECHANICS UNIVERSAL 
JOINT * MORSE CHAIN * MORSE CHAIN CO., LTD. * NORGE * NORGE-HEAT * NORGE MACHINE PRODUCTS * PESCO PRODUCTS * ROCKFORD 
CLUTCH © SPRING DIVISION * SUPERIOR SHEET STEEL DIVISION * WARNER AUTOMOTIVE PARTS * WARNER GEAR * WARNER GEAR CO., LTD. 


have not yet been found to be completely 


satisfactory. 


Contraction of Aircraft's Metal Parts 


Unless the various metals employed in 
an aircraft’s main construction and in 
control cables, oleo legs, air, oil and fuel 
systems, have the same, or nearly the 
rate of contraction, difficulties 
crop up at extremely low temperatures 
and must be overcome by substitution of 
new materials or some device to offset 
the differential But diffi 
culties in the basic parts of the aircraft 
are not all. There still are the various 
radios, guns and other incidental equip 

ent 


same, 


contraction. 


which do not function normally in 


cold conditions due to the congealing of 
grease and differential contraction. All 
the faults must be investigated and a 
olution found before the next job can 
be tackled. With new equipment being 
constantly produced, new problems 
arise. 

As work progresses at Edmonton, at 
Fort Churchill and at Watson Lake, it 
is realized that the problems are even 
greater than were originally contem 
plated. Each new detail of equipment 
presents its own peculiar problems, 
which can only be tested and overcome 
in field trials. Laboratory results do not 
provide the final answer. So the policy 
has been changed. Now the latest types 


A NEW Production WORK HOLDING TECHNIQUE 


Save hours of costly tedious clamping and unclamping 


on production milling operations with this new 


Power-Grip holding technique. 


Deep-penetrating magnetic poles, the full length of 
the Viking Chuck, provide power that holds work 


securely against high speed machining cuts. 


Get the complete story today on how to eliminate 


expensive fixtures and simplify work holding. Write for 


the new 1949 edition of Magnetic Holding Methods. 


Send prints and specifications for estimate on 
Power-Grip Holding for your Production Jobs. 


AOCKFORY ‘sone 


ROCKFORD MAGNETIC PRODUCTS CO. INC. 
1314 18th AVE, 


ROCKFORD, ILLINOIS 
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of aircraft and other equipment destined 
for use in any of the co-operating ser- 
vices are supplied to the unit for tes! 
purposes, the minimum below-zero tem 
perature required for which is 30 deg 


Penguin II, Newest Model of Snowmobile 


From the investigation has come the 
evolution of the Snowmobile, a lumber- 
ng chain-gear driven vehicle for nego- 
tiating the snow and ice wastes of the 
Western Arctic, and the tractor-train. 
The former, embodied in the latest Army 
model, the Penguin II, is reported to 
have been found far from satisfactory 
for military The latter has 
become indispensable fur the movement 
of emergency freight over the 
blanketed terrain and ice-locked rivers 
and lakes during the winter; much more 
costly than the steamer and barge trans- 
port of summer, but much less so than 
the freight plane services. It consists 
of a $12,000 to $15,000 standard cater- 
pillar tractor, hauling 28 cargo-sleds 
equipped with runners of steel tubing 
and a caboose which is both “dining-car” 
and crew quarters. 


purposes, 


snow 


A scout plane aloft 
signals dangerous fissures in the ice of 
such bodies of water as the Great Slave 
and Great Bear Lakes, each averagin: 
the equivalent in area of the land su: 
face of Massachusetts and Connecticut 
combined, and the Mackenzie River, 
which ranks next to the Mississippi 
among streams on this continent. 


Fixtures for Building Bus Bodies 
(Continued from page 44) 


can be changed for similar models, the 
same as the roof fixture. 

Sub-assembly fixtures include those 
for building trusses, rail or belt and 
skin assembly, lower rear and upper 
rear, and lower and upper front and 
front splice, and various small parts 
Windows and doors are assembled 
separately in fixtures and delivered to 
the final line ready for insertion. 

To forestall hammering or prying 
during window and door glass as- 
sembly, Twin Coach devised a special 
table fixture. Glass is placed in alumi- 
num extrusions, which have been previ- 
ously cut and bent to size, then a 
manually operated cam lever forces all 
together tightly, and the assembly is 
sealed and completed with riveting. 
Window and door fixtures can be varied 
in size by the removal and replacement 
of positive locating pins. 

Extensive assemblies, after pieces 
are placed in fixtures, are brought into 
tension for more accurate fitting 
through the use of web belting which 
goes over and around assemblies and is 
tightened with self-locking clamps. 
These belts (sometimes called elastic 
ropes) are especially helpful on “clean- 
ip” fixtures. The latter receive large 
top and chassis assemblies after they 
leave the main fixtures described above. 
On “cleanup” fixtures, workers are en- 
abled to get at and rivet odd places, 
inacessible while the assemblies are in 
the main fixtures. 
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Two ways TIMKEN’ seamless tubing 
cuts costs on hollow parts 


1. No hole to bore 


The first step in production is already finished when you 

use Timken” seamless tubing instead of bar stock for 
making hollow or ring-shaped parts. There’s no hole 
to bore, less waste stock to pay for. Elimination of drills 
on automatic machines often leaves space for other 
tools, sometimes speeding production as much as 
200 per cent! 


Timken seamless tubing offers you a range of sizes 
up to 10%” O. D., covering a wide variety of re- 
quirements. Rigid control throughout every step in 
manufacture results in steels of fine forged quality 
and refined grain structure, with uniform machin- 
ability and heat-treating. This means a better product 
for you, with fewer rejects and increased customer 
satisfaction. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 
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2. TIMKEN’ tube engineering service gives 
you the most economical tube size — 
guaranteed to clean up. 


When you make use of Timken tube engineering 
service, you can be sure of minimum machining time— 
maximum saving of metal. That’s because the Timken 
tube engineering service takes full responsibility 
for giving you the most economical tubing for your 
particular job—and guarantees that it will clean up to 
your dimensions. We take all the risk! 


This guaranteed service is made possible by the 
outstanding uniformity of Timken tubing and by the 
largest assortment of roll sizes of any mechanical 
tubing mill in the country. Get details of this service 
now—without cost or obligation. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ‘*TIMROSCO”, 


DIMMEN 
STEEE 


Specialista in alloy steel—including hot rolled and cold finished alloy 
steel bars —a complete range of stainless, graphitic and standard tool 
analyses—and alloy and stainless seamiess steel tubing 
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a culture of individual freedom into 
Taxes and Demagoguery conditions under which the state, in- 
stead of being the servant of the 
(Continued from page 38) people, is fast becoming their master. 
The forces which are driving us 
completely silent as to labor prac the people of the United States to toward socialism had their inception 
tices on the part of labor unions and abandon beneficial social, economic and many years ago and gradually have 
silienen ot token welian political usages that were founded upon assumed such magnitude that their 
Such legislation contravenes the basic long-proven precepts upon unchang- — may soon become impos- 
precept of “equality in the eye of the ing natural law. cee 

hea Such on therefore, strike at While it is very helpful to keep in As we study the rise and fall of 
the stability of government, threaten mind always a clear conception of our republics, demagoguery seems gradu- 
the ultimate health of our economy and basically fine, strong, American ana- ally to snerenee its influence | until 
the integrity of our social sructure. tomy which conforms to the require- statesmanship is superseded. We, the 
Thus monopolistic unionism cooper- ments of unchangeable natural law, we people, are, of course, fully responsible. 
ates with confiscatory taxes in threat- must deal effectively and quickly with Our ignorance, indifference, compla- 
ening to throttle freedom and to force forces which threaten to drive us from e@MCY and slothfulness with respect to 
our own government permits the dema 
gogue to rise and shine. Daniel Web 
ster once remarked, “God grants free- 
dom only to those who love it and are 
always ready to guard and deferd it.” 
The demagogue is defined as eae who 
influences the people by pandering to 
their prejudices and passions. Every 
man who holds elective office in a re- 
public must, of course, be a politician, 
if one conceives a policician to be a 
person who must maintain the loyalty 
of a dominant constituency. The poli- 
tician who holds the loyalty of his 
constituency and who develops and sup- 
ports measures that promote the con- 
tinuing welfare and development of the 
state—who works consistently for the 
greatest ultimate good of the nation— 
is a statesman. He is also a very rare 
bird one who becomes scarcer and 

scarcer as the republic grows older. 
The politician who buys the support 
of his constituents by appealing to 
class prejudice, by promising something 
for nothing, by yielding to pressure 
yroups—the politician who squanders 
the taxpayers’ money, who corrupts the 
courts of the land, who sacrifies prin- 
ciple upon the altar of political expedi- 
ency—is the demagogue whose influence 

: destroys the nation from within. 

SCALE-FREE FINISH ANNEALING ’ As the demagogue gains authority, 
GAS-FIRED | great bureaucracies develop which re- 
BRASS STRIP IN COILS OIL-FIRED strict freedom, waste the substance of 
| the nation end multiply the destructive 
e The EF gas-fired roller hearth furnace ond ELECTRIC } influence of the aaaten The influ- 
pictured above scale-free finish anneals brass strip FURNACES } ence of big demagogues in executive 
at temperatures ranging from 900°F. to 1450°F and legislative positions is multiplied 

. . has burner capacity to heat 5000 pounds per for by thousands of little demagogues who 
hour wo 1450°F.— 60 tous per day. AGING |, infest the bureaucracies. 

This furnace is one of E F's direct gas-fired semi a The demagogue follows a tested pat- 
continuous intermittent operating designs, with CARBON tern that has not varied through the 
separate chambers for preheating, annealing and RESTORATION ages, be it the Emperor Diocletian’s 
cooling. Special ratio control burner equipment a gift of bread and circuses to the Ro- 

produces the exact atmosphere desired. An in- DECORATING man people, or Huey Long’s slogan, 
geniously designed forced circulation system ane ll “Every man a king,” or quite recent 
assures accurate temperature distribution and HOMOGENIZING political promises that wages can be 


uniform anneal and surface finish—day after day MALLEABLIZING , 
NORMALIZING | advanced without increasing prices. 

EF research, E F design, and EF experience have 1] pot eed The demagogue promises the populace 
greatly advanced the metallurgical processing of SOLUTION something for nothing—“redistribution 
ferrous and non-ferrous metals, resulting in closer : ; Pe yy of wealth.” Such catch phrases, as old 
physical tolerances, more uniform results and f PHERE TREAT | as human history, really mean the end 

2 j 2 “e a2 MENT ; . 

more efficient, low cost, trouble-free operation ENTS of a self-sustaining economy. They 


Let us work with you on your furnace problems! . . 
J “ mean confiscatory taxes which destroy 
incentive and reduce investment, there- 


. | by arresting economic growth. Such 
THE ELECTRIC FURNACE ¢€O. | 


popular propaganda means that, un- 
CAS FIRED OFF FIRED AMO ELECTRIC FuRmACE SS: b, Ch e | checked, our pied pipers of politics and 
FOR ANY PROCESS, PRODUCT OR PRODUCTION — unionism eventually will lead us to 
lower living standards and to national 
disintegration. 
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The Purpose of the 


Spicer 


Synchronized Transmission 





The Spicer Synchronized Transmission 
is a perfected gear mechanism that 
works hand in hand with the human 
ingenuity of the truck driver. Together, 
they assure an easier job for both 
each making the other more efficient, 
assuring more productive horsepower 
put into the wheels and more ton- 
miles handled each day. 


The Advantages of the Spicer Synchronized Transmission 


er 
sis '‘shuel | 
/ No Missed Shifts + %// Fast Getaway 
‘ 


Faster Shifts 


— 
ae " 


Less Vehicle Slowdown when Shifting re =\ Down Shifts Made 
ay: 





Without 


Engine 


Spicer engineers will help your vehicles move more tons at less cost per mile, 


by adapting the Spicer Synchronized Transmission to your individual needs. 


45 YEARS OF 


. 
SPICER MANUFACTURING Spicer TRANSMISSIONS * PASSENGER CAR AXLES 


CLUTCHES + PARISH FRAMES +» STAMPINGS 
Division of Dana Corporation TORQUE CONVERTERS * UNIVERSAL JOINTS 
SERVICE SPICER "BROWN-LIPE” GEAR BOXES 


TOLEDO 1, OHIO RAILWAY GENERATOR DRIVES 
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The Improved Offenhauser 
Midget Racing Engine 


(Continued 


Connecting rod are steel- 
backed inserts, 0.050 in. thick, with tin- 
based babbitt 0.003 in. to 0.005 in. thick, 
used for lining material. Main bearings 
are carried in manganese bronze sup- 
ports bolted to webs in the crankcase. 
Babbitt lining is bonded directly to the 
bronze supports’ and is 0.015 in. thick. 
It is planned to have inserts also for the 
main bearings at an early date as this 


bearings 


from 


page 34) 


method will reduce maintenance 

Pistons are aluminum alloy, perma- 
nent-mold castings, and weigh approxi- 
mately 10 oz, finished. Three or four 
piston rings are optional, although it 
has found that three rings are 
satisfactory. Compression rings are 
1/16 in. wide while the oil ring is % in. 
wide. Piston pins are 13/16 in. diame- 


ter, made from 


costs. 


been 


4340 steel, and are the 


How is YOUR company doing 


in this “EVERYBODY-BENEFITS” pian 





EMPLOYEES BUYING U.S. SAVINGS BONDS 
Wid PAYROLL PLAN 


100% — 


75% — 


in many com- 


qin'me up here 
ponies!) 


50% — q-your goal 


23% — 








AVERAGE INVESTMENT IN U.S. SAVINGS 
BONDS PER WORKER PER MONTH 


—_ 











If the figures for your company fall 
below those shown above, you re 
missing your share of benefits of the 
Payroll Savings Plan! Nation-wide ex- 
perience proves that when top man- 
agement puts the “OK” on the Plan, 
its benefits rise sharply. 

Benefits to Employees—Every $3 
invested in Savings Bonds pay $4 at 
maturity. Workers gain (1) the means 
to buy in the future more of the things 
they will want; (2) the peace of mind 
that goes with regular saving 

Benefits to Employers — Participa- 
tion in Payroll Savings makes workers 
more contented. Worrying less, they 
work better. Among the more than 
20,000 large companies with Payroll 
Savings, records show that worker 


production increases, absenteeism and 
accidents decrease as payroll savings 
participation rises. 

Benefits to the Nation —T hie Payroll 
Savings Plan is a powerful deterrent to 
inflationary forces. Every Savings Bond 
dollar built up in the Treasury with- 
draws a dollar from the swollen spend- 
ing stream, aiding national security 

What can You do?—If your com- 
pany has the Payroll Savings Plan, 
make sure it’s adequately promoted 
by your top executives 

If you haven't yet installed the 
Plan, why pass up its benefits any 
longer? All the help you need is avail- 
able from your State Director, Savings 
Bonds Division, U. S$. Treasury De- 
partment. Call him today! 


The Treasury Department acknowledges with appreciation 
the publication of this message by 


This is an official U. S. Treasury advertisement prepared under the 
of the Treasury Department ond the Advertising Council 


auspices 


full-floating type with aluminum retain- 
ing buttons. Piston skirt clearance is 
0.007 in. while the top land clearance is 
0.024 in, Pistons are made in a variety 
of compression ratios ranging from 7 to 
1 up to 16 to 1, to suit types of fuel used 
and kind of performance desired. In 
connection with high compression ratios, 
detonation is apt to occur if the fuel is 
not suitable or the fuel-air 
ncorrect. 


mixture is 


Lubrication is by a double oil pump 
operating at one-half engine speed. Oil 
pressure is carried to all main and con- 
necting rod bearings at 80 psi, and to 
camshaft bearings where it is reduced 
to 5 psi, The scavenging side of pump 
returns oil to the tank through % 
ID. tubing. Number 50 SAE oil is 
commonly used and the operating tem- 
perature is around 180 F. Oil filters are 
desirable, especially on dusty tracks. 
Engine cooling is by a centrifugal water- 
pump, driven by the oil pump shaft at 
half engine speed, maintaining a water 
temperature of 180 F. The pump im- 
peller is 3 in. in diameter. 


in. 


Ignition is by a special racing mag- 
neto turning at engine speed and driven 
through bevel gears. Spark plugs are 
18 mm, with the so-calied cartridge type 
firing. Plug location is on engine cen- 
ter-line but offset 11/16 in. longitudi- 
naily. This arrangement prevents ten- 
dency of cylinder dome cracking between 
valve seats. Spark setting is usually 
around 35 deg btce. 

Two side-draft 1-'2 in. Riley racing 
carburetors deliver the fuel mixture to 
the cylinders through a common mani- 
fold. These carburetors are the conven- 
tional float type, but modifications are 
being made to overcome the ill effects of 
vibration and to provide a constant fuel 
level at all throttle positions above the 
low ranges. Normally one fuel pump if 
It is a vane type, driven from the 
rear end of the exhaust camshaft, and 
has a capacity of 35 gallons per hour. 
Experiments are also being carried out 
with fuel injection, spraying into the 
intake manifold ahead of the intake 
valves with favorable results. 


used. 


No engine starter is required as all 
midget racing cars are either pulled or 
pushed for starting and of course, no 
fan or generator is needed on a racing 
engine. However, arrangements 
being made to incorporate these items 
on special order. This is done primarily 
for sports-car manufacturers who wish 
an engine of this type. Other modifica- 
tions would also be made, such as silent 
camshaft suitable 
ratios, etc. The engine turning 6000 
rpm will develop 100 hp with 7 to 1 
compression ratio, using methanol fuel 
and &8& hp using regular service station 
leaded gasoline. 


are 


drive, compression 


Jigs and fixtures are quite complete 
and all component parts are inter- 
changeable, making a production rate 
of an engine a day possible with present 
equipment. 

INDUSTRIES. 
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A portion of the stock room in a Danly 
assembly branch where component parts 
of Danly die sets are stocked awaiting 

bly to your ificati ht is this 
specialized service that is so much a part 
of Danly’s facilities that help you save 
time and avoid production delays. 





Preeivion 


Die Sets 


Call on the Danly Branch nearest you 
Assembly plants listed below (marked with stars) 
stock interchangeable ports for quick assembly and 
delivery of any standard die set to suit your speci- 
fications, 


Chicago 50, 2100 S. 52nd Ave. 
Cleveland 14, 1550 E. 33rd St. 
Dayton 2, 990 E. Monument Ave. 
Detroit 16, 1549 Temple Ave. 

Grand Rapids, 113 Michigan St., N.W. 
Long Island City 1, 47-28 37th St. 
Los Angeles 54, Ducommun Metals & 
Supply Co., 4890 S. Alameda 
Milwaukee 2, 111 E Wisconsin Ave. 
Philadelphia 44, 18 W. Chelten Ave. 
Rochester 4, 16 Commercial St. 








Precision Insures Long Die Life... Cuts Downtime 
The more highly controlled accuracy of Danly Precision Die 
Sets results in longer production runs between die regrinds. 
Stamping quality and uniformity are also improved. 

Guide posts and bushings of each Danly Precision Die 
Set are ground and lapped with final lapping of bushings 
after assembly. Assembled accuracy is inherent. This means 
accurate die closure in the press setup, giving you longer die 
life and lower production costs. 


Wider Selection of Standard Types, Plus Interchangeability 


wil, agg! b 
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Regular Long Narrow Standard Large Special 
Back-Post Set Back-Post Set Center-Post Set 4-Post Set 


Consult the Danly catalog for a wider variety of standard 
types of die sets. For example, in any one of the many types, 
there are several thousand interchangeable combinations, 
each to suit specific needs. Interchangeable replacements, 
including any single component of the die set, offers sub- 
stantial savings in time, giving you flexibility and worth- 
while economy. 


Danly Nationwide Assembly Service Speeds Deliveries 
Assembly plants are located in major tool and die centers. 
Here, variety and prompt service are available to your door 
.a real saving when time is important...use the Danly 
branch in your area to save time and reduce costly delays. 


DANLY MACHINE SPECIALTIES, INC. 


2100 SOUTH 52ND AVENUE, CHICAGO 50, ILLINOIS 


25 YEARS OF DEPENDABLE SERVICE 
TO THE STAMPING INDUSTRY 








SMALL 
PLANTS 


are among our 
best customers — 


With the largest and most completely 
equipped organization in the well water de 
veloping field, Layne has always provided 
excellent service for even the smallest plants. 
In no case have they had to pay a penalty 
for Layne's world-wide experience and out- 
standing success. As a matter of fact, Layne 
Well Water Systems actually cost less 
when the advantage of unquestionable high 
quality, proven efficiency and extra long life 
are considered 


Small plants receive the same professional! 
engineering, skillful workmanship and high 
quality equipment as is always provided for 
the largest industries. The only difference 
is in the size and capacity of the units in- 
stalled. Several thousand small plants already 
have their own Layne Well Water Systems 
All are highly pleased with their sound in- 
vestments; the economy of operation cost 
and the complete dependability of the units 
at all times. 


Small plants of all kinds;--mills, fac- 
tories, theaters, food processors, pack- 
ers, railroads, ice plants etc. are invited 
to make inquiries and to obtain catalogs 
about Layne’s complete service which 
includes surveys, water strata, explora- 
tions, well drilling, pump installations 
ete. for a complete, thoroughly tested 
and in operation well water system. No 
obligation. Address LAYNE & BOWLER, 
INC., General Offices, Memphis 8, Tenn. 
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Dayne 


WELL WATER SYSTEMS 


AFFILIATED COMPANIES 
t. Ark. © Layne-Atlantic 











Layne-Arkan 


‘ entra Memphis > 2 


é M 
" Nater Corporation, Pittsburgh 
International Water Supply, Ltd., London. Ont 
* Layne-Hispano Americana, S. A ico. D. F 
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ter how long it may lx 
temperature. 
It provides complete surface protec- 
tion without special apparatus 
5—It has been established by 
of installations that distortio 
heat treatment, is drastically 


vuhed al 


hundreds 
caused by 
reduced 


Briefly, the recently developed appli- 
cations of interest to the automotive in- 
dustry are as follows: 

Austempering : This is a recent devel- 


| opment which produces high physical 


properties together with a phenomenal 


| control of distortion in a very short time. 


Martempering : Of the recent develop- 
ments, this is one of the most outstand- 
ing. High hardness, comparable to 
water or oil quenching, is available with 
a remarkable control of distortion. Mar- 
tempering is often combined with car- 
burizing, and the entire treatment is ac- 


from 


page 47) 
complished with one heating. 

Cycle Annealing: This is a recent de 
velopment which takes advantage of 
isothermal] transformation to secure, In 
a short time, the soft structures required 
for machining. The first commercial 
application was made on centrifugally 
cast cylinders of cast iron which were 
used in the manufacture of cylinder 
sleeves and piston rings. The iron is 
given substantially improved physical 
properties combined with good machin 
ability. The application of cyclic an 
nealing to quantity production of forg- 
ings utilizing the residual heat of the 
forgings as they come from the press is 
also being tried out on a large scale, but 
it is too early yet to give specific data 
on its performance 


Steel Forming and Drawing 


By C. L. Altenburger 


When one thinks about the relation 
ship of steel characteristics to the many 
involved in the forming of 
metals, attention is generally riveted on 
ductility. Also a very common property 
looked at with considerable in- 
terest is hardness. 

This at least partly—because 
steels which give good performance in 
a given set of dies fall within certain 
ranges of hardness and ductility, and 
partly because dies are worked in on a 
given grade of steel. 

Neither of the two properties above 
per se—and especially when taken singly 
predetermine tne drawability of steels, 
for we can have steels that are soft and 
brittle and steels that are comparatively 
hard and ductile. Also we have 
steels that are soft and ductile at low 
rates of strain but which are brittle at 
higher rates of deformation. Some steels 
exhibit ductility against simple types of 
but are brittle under more 
complex types. Also yield points, ten- 


processes 


often 


1s sO 


can 


stressing 





sile strengths, fracture strengths, duc 
tilities and total flow curves vary with 
the complexity of stressing, some steels 
being more variable in this respect than 
others. Modern deep drawing steels 
were not developed by recognizing the 
above frightening and imposing array 
of variables. Indeed their development 
took place by the application of practical 
knowledge gathered by cooperation be- 
tween producer and consumer, and was 
mostly completed before the ideas enun- 
ciated above were recognized. 
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Regularly 


ROP-FORGINGS. 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Dato Folder 
J. H. WILLIAMS & CO., “The Drop-Forging People 


. Helpful. Informative 
BUFFALO 7, N.Y 
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BECAUSE P&J TOOLING IS PRECISION BUILT 


239323392999 


PRODUCTION MEN FIND 


ewer rejects 


FROM p AUTOMATICS 
Ke 


The automotive industry applies Potter & Johnston 
Automatic Turret Lathes extensively to quantity pro- 
duction of interchangeable parts, many so intricate 
that they require upwards of fifteen to twenty succes- 
sive Operations on one machine. Significantly, the 
modern quality control inspection methods used in the 
big automobile plants demonstrate the ability of P&J 
Automatics to produce work that meets these exacting 
standards . . . with fewer rejects. 

Back of this successful performance record is P&J 
tooling ...as planned with the aid of experienced 
P&] engineers who know how to work out a job — 
as indicated by these setups to produce the differential 
case pictured above — operation by operation in cor- 
rect sequence, turret face by turret face. There is no 
substitute for the skill and know-how of these men. 
That is why Potter & Johnston machines plus P&J 
tooling mean better parts and more of them at lower 
cost. And that is why we suggest that it may be very 


much worth your while to send us sample parts or 


prints and see what we have to recommend. Potter & 


Pe Company / 


me Pawtucket R. |. 
AUTOMATIC Diente aeratt & Whitney 
TURRET LATHES ompany 
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GREENLEE 
AUTOMATICS 


@ A threading drive and feed mechanism is standard equipment on 


Greenlee Automatics. It is bus/t into the machine to handle threading 
attachments in the 3rd, 4th, 5th, and 6th positions. A duplex clutch 
and shifting lever takes care of either right-hand or left-hand 
threading and tapping tools. 

For ease and speed in set-ups and job-changes, Greenlee’s universal 
tooling is the answer. Interchangeable tool holders fit any cross 


slide cavity...can be changed quickly...and insure precision and 

uniformity in the production of duplicate parts. These 

outstanding GREENLEE features can greatly improve the efficiency 

of your production. GRE. NL EE 
WRITE FOR LITERATURE — There are many more 
money-saving, cost-cutting features of Greenlee 
Automatics. Let us send you additional literature. 


GREENLEE BROS. & CO., 1754 Mason Ave., Rockford, Illinois 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 
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750 POUNDS DEADWEIGHT SAVED 


im these Mayari R sprinkler trucks 


One of a fleet of lightweight sprinkler trucks operated by the City of Seattle. Shells of these all-welded Mayari R tanks contain 1 2-gage 
sheet, while the heads and baffles are made from 10-gage. Puget Sound Sheet Metal Works built the tanks. Kenworth built the trucks. 


Weichinc 750 lbs less than similar sprinkler truck 
tanks of carbon steel, these units are an excellent 
example of light-weight construction and lasting 
durability made possible with Mayari R. 

In building these sprinklers for the City of Seattle, 
the Puget Sound Sheet Metal Works required a grade 
of steel with superior mechanical properties, high 
resistance to corrosion, and easy workability in the 
shop. Mayari R low-alloy, high-tensile steel filled 
these requirements and more. 

Its yield point is 50,000 psi minimum, approxi- 
mately twice that of plain carbon steel. It can be 
cut, punched, formed and welded by the same 
methods as those used with carbon steel. 

In addition, Mayari R has better resistance to 
abrasion and denting, and it retains paint from 20to80 
pct longer than does carbon steel of structural grade. 


These advantages coupled with its economy make 
Mayari R a logical choice for many types of truck 
frames and bodies. 

For further information about versatile, weight- 
saving Mayari R and its uses in the truck-building 
industry, write our nearest sales office for a copy 


of Catalog 209. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


pETHLEHEY 
* gai * 


MoayariR nels 2a. shingn.. longer lating 
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source of most that 1s new 


Men in the automotive industry have long recognized CWC as the 
source of most that is new in casting iron and steel. Because of CWC 
advanced metallurgical engineering, precise control of the metal 
before it is poured, and mechanized facilities for volume produc- 
tion, great developments in castings have been made possible. From 
the five Campbell, Wyant and Cannon foundries come many thousands 
of cast cylinder blocks and heads, cast pistons, cast gears, centrifug. 

cast cylinder liners and revolutionary cast camshafts. These, and scores 
of other CWC castings are incorporated in leading automobiles, con- 


tributing to better design and operation, and to greater economy 








Campbell, Wyant and Cannon Foundries— Muskegon, Michigan, HENRY STREET PLANT © SANFORD STREET PLANT 
BROADWAY PLANT. South Haven, Michigan, NATIONAL MOTOR CASTINGS DIV * Lansing, Michigan, CENTRIFUGAL FUSING CO 


CAMPBELL, WYANT AND CANNON FOUNDRY COMPANY 


MUSKEGON, MICHIGAN 
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A typical automatic Spra- 
Bonderite section in amodern 
finish line. A, cleaning; B, 
water rinse; C, Bonderizing: 
D,. water rinse; E, Parcolene 
rinse; F, dry-off. 


—_ fine paint finish on your product will get 
some rough treatment after it leaves your 
plant. It will be subjected to high humidities, 
exposure, severe wear, and accidental scratches. 


For an amazingly small fraction of the total finish- 
ing cost you can have the protection of Bonderizing 
—assurance of a durable paint finish. injury when paint is scratched or broken 


Bonderizing—quick, simple, and easy to control If your product has a paint finish, protect it and 
and apply—does these things to protect and pre- your Customer's satisfaction by Bonderizing before 
serve fine paint finishes: you paint, 


It provides a secure anchor to hold paint. No 


chipping or peeling. Full information is yours on request. A letter 
; ; will bring you details on Bonderizing and 

It retards corrosion effectively. 

what it can do for your product. 


| 


It checks the spread of rust at the site of the 


Bonderite, Par-o, Parco Lubrite—Reg. U.S. Pat. Off. 


~ PARKER RUST PROOF COM 
2178 East Milwaukee Ave. 
vetroit 11, Michigan 


BONDERIZING Holds Paint to Metal ee PARKERIZING | Inhibits Rust... PARCO LUBRIZING Retards Wear on Friction Surteces 
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Not just a radia 


.-- but an 
integral part of 
an engineered 

cooling system 


When a manufacturer of cars, trucks, 
buses or tractors consults Harrison on 
a cooling problem, some pretty impor- 
tant cost savings are likely to result. 


Harrison tackles the over-all cooling 
problem . . . fan location, shrouding 
of the radiator core, restrictions to air 
movement, size of fittings, method of 
mounting and other factors. And 
Harrison’s recommendations lead to 


an engineered cooling system that 
Saves on core costs, saves on mount- 
ing costs, saves on parts costs. 


Let Harrison’s complete Testing Labo- 
ratories, extensive field experience and 
unmatched manufacturing facilities 
give you better cooling at lower cost. 
Harrison Radiator Division, General 


Motors Corporation, Lockport, N. Y. 








HARRISOX 


RADIATORS, THERMOSTATS, HEATERS, DEFROSTERS, OIL COOLERS 
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THIS ONE MACHINE 


EQUALS THE PRODUCTION OF 
FOURTEEN CAPSTAN 


qn =e ee oan ot as oe 


4 
; 


From Coventry, England, 
comes this enthusiastic 


The work. A cast differential gear case, 
before machining. 


= 


The same casting after completing one 
cycle (through 7 work stations) on the 
BULLARD machine. Arrows indicate the 
12 machined faces . . . . Piece time: 
2 minutes! 

} 


Send prints of your jobs for en- 
gineering estimates. Refer to ad 
MD 122 
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According to a leading British auto- 
mobile manufacturer, the BULLARD 
8-spindle Mult-Au-Matic is an excellent 
example of modernization of produc- 
tion machinery . . . with particular 
emphasis on its ability to perform 12 
machining operations — entirely auto- 
matically — in 2 minutes’ piece time! 
Case histories show why BULLARD Mult- 
Au-Matics are internationally recog- 
nized as outstanding among multi- 
spindle manufacturing equipment . . . 
key factors in the present world-wide 
effort to cut the time and costs of 
production. 


BULLARD Mult-Au-Matics are rugged 
versatile machines designed to cut 
manufacturing cost on a wide variety 
of jobs. These are not exclusively high 
production machines since case histories 
show reduced manufacturing costs on 
short runs of work. Individual speeds 
and feeds at each station provide cor- 
rect cutting conditions for various diam- 
eters, operations and a wide variety of 
cutting tools. Study the manufacturing 
economics of the Mult-Au-Matic Method 
as applied to your work. The Bullard 
Company, Bridgeport 2, Connecticut. 


Close-ups of 2 of the 7 fully automatic work stations, showing 
several tools cutting simultaneously. 





tion 
TING COSTS 
to the bone... 


ienith 


No one knows better than factory or maintenance engineers that 
economy is a long-range proposition—that if smoother, better all- 
around performance is assured, economy will inevitably follow. That 
is precisely why a large majority of engineers who know the problems 
of heavy-duty operation specify Zenith* carburetors for the job. 


“REG. U. S. PAT. OFF 


ZENITH CARBURETOR pivision oF 


696 Hart Avenue « Detroit 14, Michigan aueavens eoanetace 
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STERLING ALUMINUM PRODUCTS, INC. Ss] See ee Re oS MO. 














AKER ° PRESSURE REGULATOR > h 
\ f 
« 


708! 


FILTERS AIR—This new Hannifin unit for condition- 
ing compressed air gives you everything you want 
for protection and control of air operated equip- 
ment. Micronic type filter removes grit, dirt, and 
scale, as well as moisture and cnitied oil. 


REGULATES PRESSURE — Set the pressure where you 
want it and the Hannifin “Air Warden” regulator 
does the rest! No danger of pressure build-up. Easy 
to “back off.” Quick acting, durable, and dependable. 


LUBRICATES—The modern way to lubricate air oper- 
ated cylinders and tools. Atomizing type lubricator 
adds right amount of oil when air flows. Ask for 
information about the complete unit. Filters, regu- 
lators, and lubricators also available separately. 
Sizes 4%” and 2”. HANNIFIN CORPORATION, 1101 SO. ° 
KILBOURN AVE., CHICAGO 24, ILLINOIS. 


LUBRICATOR 


LUBRICATOR| | 


PRESSURE REGULATOR 


& 
& 
FILTER + PRESSURE REGULATOR «+ LUBRICATOR > FY 


....a@HANNIFIN Product 
MEN AT WORK 


in the private offices and in all corners of automotive and aviation industrial 
manufacturing plants, influence the buying of materials, tools, machinery and 
equipment. 





In addition to the buyers whom your own salesmen contact, 


AUTOMOTIVE INDUSTRIES 


reaches men whose names you'll never know — but whose recommendations 
may mean millions to you. 


Also Automotive Industries helps to create and maintain the good reputation 
of your product in quarters where that help will do the most good. 


AUTOMOTIVE INDUSTRIES 


A Chilton Publication 


® 


Chestnut & 56th Streets Philadelphia 39, Pa. 
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TAKE THE AADE ROAD 


IT’S THE ROAD TO SUCCESS... 


THE 
FAMOUS 
ORIGINATORS 
OF 


NEEDLE CARTRIDGES 
AND 


NEEDLE BEARINGS 
WITH NEEDLE RETAINERS 


FOR THE AUTOMOTIVE INDUSTRY 


loose needles needle cartridges complete bearings 


* 


Special details on request 





Rear axle 


S*A™des ROULEMENTS a AIGUILLES 


1I5-17Rvue GUSTAVE EIFFEL NADE LLA LEVALLOIS-PERRET(Seine) FRANCE 
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FITZGERALD 


GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 


° 
Gasket Craftsmen 
for 43 years 
Gaskets of all types and materials 
The 
FITZGERALD MANUFACTURING CO. 


TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


FITZGERALD 
“ GASKETS 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 





RAILS 


7) 7 RELAYING 


MATERIALS AND 

ACCESSORIES CARRIED IN STOCK 
Switch Material ¢ Spikes and 
Belts © Track Toole © Ties © Tile 
pers © Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. “Si.xyM'NS, Ay® 





@rviceS Better™ 
3 a ‘CO ) it 
Cry Tat cane allel S eas 


INDIANAPOLI 


ACADIA athetee 
hey PRODUCTS 


Synthetic rubber extrusions—molded shapes — 
sheets—cut parts produced to closest tolerances 
Write for information. 


4035-4117 Ogden Ave., Chicago 23, III. Offices in Principal Cities 


For Every METAL CLEANING Requirement 


% Degreasing Machines & Safety Solvents 
*% Metal Parts Washers 
* Alkali & Emulsion Cleaners 
*% Strippers & Spray Booth Compounds 


DETREX/2 











PIASECKI wans 
Tp 
Slight 


¢ Aircraft Design 
© Mechanical Design 


¢ Stress Analysis 


Engin eers 


for 


© Project Engineers 


© Vibrations 


truly exceptional opportunities await 
Leuslitied engineers who are interested in 
Research, Development. Design and Production 
of Tandem Rotor Helicopters. Long term program 
for both the Air-Force and the Navy. Excellent 
working conditions. 


Write, Giving Age, Experience & Education to 


PIASECKI 


HELICOPTER CORP. 


Morton, Pa. (Philadelphia Suburb) 


oETRoIr 32 micniGan 
MAKING DIES 


‘STOP LOSSES. s TEMPLATES 


ch 


ear a nutes WITH 
ies ‘wine Sse tas ces DYKEM 
sharp elief Also. - nts metal 
| sare, Wrereaaing emis and sc- STEEL BLUE 
The DYKEM CO., 2301L North 11th St., St. Louis 6, Mo. 
in Canada: "2466 Dundas St., West, Toronto, Ont 











QUALITY 


STAMPINGS | 


Heavy, medium and light stampings in any quantity. 
A steady flow of production ... when you want it. 


WORCESTER STAMPED METAL CO., 9 HUNT STREET, WORCESTER, MASS 





For Ignition Switch Service, Di- 
rectional Switches; Dove Tails 
MITCHELL DIVISION 
Philadelphia 36, Po 


Air Cleaners—Oil Bath and Pre- 
Cleaners for Engine Protection 


UNITED AIR CLEANER DIV. 
Chicago 28, Ill. 


Divisions of 
UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago 28, lil. 











ops TITAN asrasive WHEY 


Made to Meet Your Individual Production Requirements 


The Besly man in your territory may be able to show 
you how to get a better finish, closer tolerance, in- 
creased output, lower costs—or all four. Write us. 


CHARLES H. BESLY CO., 118-124 North Clinton Street, Chicago 6, Illinois 
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That goodlooking shape you see repre- 
sents a composite of heavy automotive 
stampings. ‘She's’ a picture of the parts now being turned 
out on Brandt's precision mass production line for one of 
America's largest automotive manufacturers. A battery of huge 





presses, a plant equipped to meet exacting specifications and 
rigid delivery schedules at distant assembly lines, these plus 


j skilled workmanship are serving industry at Brandt. Ample 
stockpiles, complete engineering, transportation and expanded 
* production facilities combine to make Brandt a strategic ‘‘extra 


plant’’ when you need it. At Brandt, all inquiries are handled 


WHEN IT'S GOTTA FIT - mp tin maa by the Engineering Department. We 


CHARLES T. BRANDT, INC. 1700 RIDGELY ST. BALTIMORE 30, MD. 
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AC Spark Plug Div. 
Acadia Div. 
Works 


Accurate Spring Mfg. Co..... 
A Ball & Roller Bearing 


Western Felt 


Allegheny Ludlum Steel Corp. 
Allied Products Corp. 
Allison Co., The 
Aluminum Co. of Amer 
Aluminum Industries, Inc.... 
American Chain & Cable Co. 
Inc. 
American Chemical Paint Co 
American Electric Fusion 
Corp. 
American 
American Steel & Wire Co... 
Armstrong Cork Co. .... 
Associated Spring Corp.. 
Auto-Lite Battery Corporation 
Automatic Transportation Co. 
Automotive & Aircraft Div., 
Amer. Chain & Cable Co. 
Automotive Gear Works, Inc. 
Automotive Industries 


Bakelite Corp. ........ conns 
Barber-Colman Co. .......... 
Barnes Co., Wallace uP 
Barnes Corp., John S......... 
Barnes Drill Co. ; 
Barnes-Gibson-Raymond 
Bendix Aviation Corporation 
Bendix Products Div. 
Eclipse Machine Div... 
Scintilla Magneto Div 
Stromberg-Elmira Div. 
Zenith Carburetor Div..... 
Bendix-Westinghouse Automo- 
tive Air Brake Co... Lag 
Besly and Co., Chas. H. 
Bethlehem Steel Co... ; 
eee Mile, Ce .cccoccesces 
Black & Decker Mfg. Co 
Blakeslee & Co., G. S. 
Bliss Co., E. W.. 
Borg & Beck Div. 
Borg-Warner Corp P 
Bower Roller Bearing Co.. 
Brandt, Inc., Chas. T... 
Bruning Co., Inc., Charles 
Builders Steel Supply Co.. 
Bullard Company ae 
Bundy Tubing Company. . 
Burlington Mills, Inc.. 


Campbell, Wyant & Cannon 
PE GE Kdsecresdevcse £0 

Carboloy Company, Inc. ..... —- 

Carnegie-Illinois Steel Sorp... 


Central Screw Co. .. 
Central Steel & Wire Co..... 
Chambersburg Engineerfhg Co. 
Chicago Rawhide Mfg. Co.... 
Cincinnati Milling Machine Co. 
Cincinnati Tool Co., The 
Clark Equipment Co 
Clearing Machine Corp. ..... 
Cae Punch & Shear 
s. ee 
Clifford Manufacturing Co.. 
Columbia Steel Co. .......... 
Continental - Diamond Fibre 
Co. 
Continental Motors Corp. . 
Continental Tool Works .. 
Cotta Transmission Co 
Cross Company, The 


Danly Machine 
Inc. 

Detrex Corporation 

Disston & Sons, Inc., Henry. . 

Dole Valve Co., The 

Donaldson Co., The 

Dow Corning Corp. ......... 

Dunbar Brothers Co. Div..... 

7 Pont. de Nemours & Co., 
ne.. 


Dykem Co., The 


Specialties, 


Eaton Manufacturing Co..... 
Eleo Tool & Screw Corp. .... 
Electric Auto-Lite Co., The.. 
Electric Furnace Co., The.... 
Electric Storage Battery Co... 
ame Wile GG. cc sccccccss 
ex-Cell-O ¢ ‘orp. 

‘xcelsior Leather Washer Mfg. 


Fairfield Mfg. Co.. 
Federal-Mogul Corp. ..... 
Federated Metals Div. .... 
Fitzgerald Mfg. Co., The. . 
Ford Motor Co. 

Fuller Manufacturing C 


(; & O Mfg. Co., The... 
Gabriel Company 
Galland-Henning Mfg. Co.... 
Gardner Machine Co. ........ 
Garrett Co., Inc., Geo. K 

Gast Manufacturing Corp. ... 
Gear Grinding Machine Co. 
General Controls 





General Electric Company ... 
Gibson Co., 

Gisholt Machine Co. 
Globe-Union, Inc. ........... 
Goodrich Chemical Co., B. F... 
ireat Lakes Steel Corp 
Greenlee Bros. & Co 

Gunite Foundries Corp. ..... 


Handy & Harman 

Sees TO, bbc cencceasces 

Hanson-Van Winkle-Munning 
Co. 

Harrison Radiator Division... 

Heald Machine Co., The 

Herbrand Division, The Bing- 
ham-Herbrand Corp. 











© Index to 


The Advertisers’ Index is published 
of the advertising contract. Every 


No allowance will be made 


rectly. 








Hill Acme Co. 

Hoover Ball & Bearing Co... 
Houde Engineering Div. . 3 
Houghton & Co., E. F........ 
Howell Electric Motors Co... 
Hyatt Bearings Div. 


Illinois Coil Spring Co 
Inland Manufacturing Div.... 
Inland Steel Company 
International Nickel Co., Inc.. 


Sify Mie. Co. ...0:. 
Johnson Bronze Co. ......... 
Jones & Laughlin Steel Corp.. 


Kelsey-Hayes Wheel Co. 
Kent-Owens Machine Co. 
Kester Solder Co. 
King-Seeley Corp. 
Kopp Glass, Inc. . 
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Lamb Electric Company 
Layne & Bowler, Inc 

Leeds & Northrup Co. ....... 
Lewis Spring & Mfg. Co 
Lipe-Rollway Corp. 
Littelfuse, Inc. 

Littell Machine Co., F. J. 
Long Manufacturing Div. .... 
Lord Manufacturing Co 





Magnaflux Corp. 

Mahon Co., The R. C......... 
Mallory & Co., Inc., P. R. 
Marsh Stencil Machine Co.... 
Mattison Machine Works..... 
Meaker Co., The 








Advertisers 


as a convenience, and nof as part 
care will be taken to index cor- 
for errors or failure to insert. 











Mechanics Universal 
Div. 
Merz Engineering Co 


— Steel Tube Products 


Joint 


- romatic Hone Corp 
Midland Steel Products Co... 
Milseco Manufacturing Co..... 
Moline Tool Company 
Moore, Inc., George W 
Moraine Products Div 

Morse Chain Co 

Muskegon Piston Ring Co.... 


N-A-X Alloy Division 

Nadella 

National Acme Co., 

Matonat Broach & Machine 

0. 

National Formetal Co., , 

National Motor Bearing Co... 

National Screw & Mfg. Co., 
The 

National Steel Corporation... 

New Britain Machine Co..... 

New Departure Div 

Newcomb-Detroit Co. 








Nikoh Tube Company 
Norton Company 


Page Steel & Wire Div., Amer. 
Chain & Cable Co., Inc.... 
Palnut Company, The 
Pannier Corporation, The.... 
Parker Rust Proof Co 
Pedrick Piston Rings 
Peninsular Grinding Wheel Co. 
Permatex Co., Inc 
Peters-Dalton, Inc. 
Piasecki Helicopter Corp..... 
Pierce Governor Co., Inc..... 
Polk & Co., R. L. 
Potter & Johnston Co 
Pratt & Whitney Div., Niles- 
Bement-Pond Company 
Purolator Products, Inc 


Ramsey Corporation 

Raybestos-Manhattan, Inc. 
(Equipment Sales Div.)... 

Raymond Mfg. Co 

Redmond Co., Inc 

Reeves Bros., Inc 

Revere Copper & Brass, Inc... 

Reynolds Wire Company 

Richards Co., J. A.........- 

Rockford Clutch Div... 

Rockford Magnetic 
Co., Inc. 

Ross Gear & Too] Co 

Ryerson & Son, Inc., Joseph T. 


Products 


SKF Industries, 
Saginaw Div., Eaton Mfg. Co. 
Saginaw Steering Gear Div... 
Schmieg Industries, Inc 
Schwitzer-Cummins Co. 
Sealed Power Corporation... 
Seneca Falls Machine Co... 
Service Spring Co 
Shakeproof, Inc. - 
Shore Instrument & Mfg. Co. - 
Shuler Axle Co........Back Cover 
Simonds Abrasive Co 
Snow Mfg. C — 
Snyder Tool & Engineering Co. — 
Spicer Mfg. Div. Dana Corp. 73 
Standard Oil Co. (Ind.)..2nd Cover 
Standard Pressed Steel Co.... — 
Standard Products Co 
Standard Tube Co 
StéAme des 

Aiguilles 


Sterling Aluminum Products, 
Inc. 


Strom Steel Ball Co 
Stuart Oil Co., Ltd., D. A.... 


Sun Oil Company 
Sunstrand Machine Tool Co... 
Superior Steel Corp 


Tel Autograph Corp 


Tennessee Coal, Iron & R. R. 
Co. 


Texas Company, The 
Thompson-Bremer & Co 
Thompson Products, Inc 
— Roller Bearing Co., 


Titeflex, Inc. 
Tomkins-Johnson Company, 
The 


Torrington Co., 

Tourek Mfg. Co., J. J 
Towmotor Corp. 

Trico Products Corporation. . 
Tung-Sol Lamp Works, Inc.. 
Tuthill Pump Co 

Tuthill Spring Co. ........... 


Union Carbide & Carbon Corp. 
Unitcast Corp. 

United Specialties Company. 
United States Rubber Co..... 
United States Steel Co 
United States Treasury 


Vanadium Corp. of Amer..... 
Verson Allsteel Press Co...... 
Vickers, Inc. 

Victor Manufacturing & Gas- 


Waldes-Kohinoor, Inc. 
Waukesha Motor Company. 
Western Felt Works......... 
Westinghouse Electric Corp.. 
Wilkening Mfg. Company 
Williams & Co., J. H 

Wilson Co., The H. A........ 
Wisconsin Motor Corp 
Wittek Mfg. Co. 

Wood Co., R. D.. 

Worcester Stamped Metal Co. 
Wrought Washer Mfg. Co... 
Wyman-Gordon 


Yates-American Machine Co.. 
Young Radiator Company.... 


Zollner Machine Works. .3rd Cover 





Automotive Inpustries, April 1, 1949 












































for your spring order .... 


Seven spring plants—strategically located—work together 
to insure uninterrupted service to industry. Back of the 
plant you may do business with are other plants—equally 
qualified to assume production of your spring order—if needed. Enjoy 
this protection and service and select your spring source from the line-up 


below with confidence that your orders will have a safety factor of seven. 


SPRINGS # SMALL STAMPINGS #® WIRE FORMS 
Original Divisions of the 


Associated Spring Corporation 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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PISTONS SPECIFICALLY 
DESIGNED FOR YOUR 
GASOLINE ENGINE 


Oniginal 
Eguiement in 
Americas Finest Motors 

WAUKESHA IHC 
3 GMC CONTINENTAL 
“STEEL BELTED” HERCULES HALL-SCOTT 
ENGINES SEAGRAVE 
CORBITT BUDA 
FWD “FEDERAL 
DIAMOND-T MARMON- 
TWIN COACH HERRINGTON 


REO CUMMINS 
MACK 


'™' ZOLILUN ER 


PISTON EQUIPMENT 


INTERNAL COMBUSTION ENGINES 
—BOTH GASOLINE AND DIESEL 

















ZOLLNER MACHINE WORKS, FORT WAYNE, IND. 











FREIGHTLINER 











THERE ARE NO BETTER AXLES, AT ANY PRICE! 


SHULER AXLE COMPANY, Inc. 
Louisville, Kentucky 
Since 1915, Manufacturers of: One-Piece Tubular and Square Trailer Axles, 
Front Axles, Machinery Trailer Axles, Machinery Front Axles, Front-Steer 


Trailing Axles, Heavy-Duty Brakes (Mechanical, Vacuum and Air), House 
Trailer Axles, Miscellaneous Forgings for Heavy-Duty Trucks and Trailers. 


' DETROIT OFFICE: 8424 Woodward Ave. « EXPORT DIVISION: 38 Pearl St., New York 
: WEST COAST WAREHOUSE: 1280 Forty-Fifth St., Oakland 














